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A New Tool Grinding Machine. 





\We illustrate on this and the succeeding | 
page an automatic tool grinder which has | 
recently been perfected. The design is) 
Mr. F. W. Taylor, formerly Chief | 


by 


town, Philadelphia. A crude form of his | 


bearings from grit, and the holder is fitted 
Engineer of the Midvale Steel Works, Nice- | in a substantial and workmanlike manner. 


tool is arranged so that it will readily move | Light Weight Boilers and Engines for 
/up to the stone as wear takes place. 
best and most suitable materials are used in 


The | Mountain Transportation. 





each part. By OBSERVER. 


Every provision is made to protect the 





| 

| Asan engine builder I was called on some 
| years ago to design and construct a boiler 
The stone ordinarily used and recommend- | and engine of 85 horse-power, and no piece 


mzchine has been in use at the above works/|ed by the makers is a natural product im- of either (as per terms of specifications) was 


for a number of years; the tool has now | ported from England, known as ‘‘Free Grit.” | to weigh over 280 pounds. 


Since that time 


been developed and improved, and is one of | This stone recommends itself for its rapid | I have known of many similar specifications 
the very few really automatic tool grinders. | cutting and low cost; although it wears more | for steam machinery, but we have yet to 
3v reference to the prospective engraving on | rapidly than emery, it gives more service | know of an instance where this class of ma- 


this page, and those made from 
drawings on page 2, its construc- 
tion will readily be understood. 

The operation of the machine 
is as follows: 

The tool-holder is set upon an 
adjustable platen in front of the 
stone. By means of a cam and 
lever the stone is given motion 
back and forth io the line of its 
axis. This keeps its face square 
and true, and allows manipula- 
tion of the tool to better advant- 
age. The tool-holder carries a 
sheet metal former corresponding 
to the form of the tool desired, 
this former resting against a 
hardened steel apron, which is 
attached to the hood of the stone, 
and made adjustable in and out 
by suitable mechanism, as shown. 
The former is set in the tool- 
holder directly over the tool, so 
that when it bears against the 
apron the tool comes in contact 
with the stone. The former in 
the tool-holder is held firmly 
against the adjustable apron by 
means of alight yoke and coun- 
terweight, this pressure serving 
to keep the tool in contact with 
the stone, when adjusted to its 
proper position. The platen on 
which the tool-holder rests can be 
adjusted to any desired angle, 
giving any amount of clearance 
to the tool. 

An index plate is attached to 
the platen, by means of which 
the angle can be regulated. The 
platen is faced with hardened 
steel, having in it a series of 
parallel slots, and on the under- 
side of the tool-holder is a small 
projection which, resting in any 
desired slot, acts as a center 
about which the holder and tool 
mayswing. The pressure of the 
tool upon the stone being controlled by an 
adjustable counterweight, the operator has 
simply to swing the holder from side to side, 
or move it back and forth, and the shape 
of the former is of necessity reproduced 
in the tool. 

When the operator desires for any reason 
to remove the tool or draw it back, his foot 
placed on the treadle releases the pressure, 
and the holder is instantly free. Water is 
fed to the stone in the ordinary way by a ro- 
tary pump; the base of the machine acts as 
a receptacle for the water, which can be 
lrawn off by means of a cock, and the tank 
cleaned through handholes front and back 
as shown. The driving pulley ison the left- 
hand side of the machine. 


All the mechanism for manipulating the’ 


ices 


A New Toon. GRINDER. 


per unit of cost. It also has less tendency 
to heat and burn the tool. 

This grinder is of simple construction, and 
will form automatically any tool known to 
machine shop practice. It is being put on 
the market by the Niles Tool Works, of 
Hamilton, Ohio. 


chinery, when erected and subjected to ser- 
| vice, has really been satisfactory to the de- 
signer, builder or purchaser. 

In my own case, the boiler was the item 
that did not suit me, owing to its construc- 
tion cost, which amounted to twenty-five 

| dollars per horse-power. It was water and 
| fire tube combined. It is not difficult work 

News comes from New Haven of a waiter) to design a sectional engine of the slide or 

who contracted with the keeper of a popular | piston valve types that will show a moderate 
restaurant to work for him a certain length | rate of construction cost, but if the Corliss 





= a 


of time, receiving as pay one cent a day, | plan is called for the cost will be somewhat | 


doubling each day the amount of the pre- 
ceding day’s wages. Now the* 
suing the proprietor for some millions of | and life of the valve gearis to be considered. 
dollars. It would appear that the waiter; My engine for 85 horse-power had two 
remembered his arithmetic better than the | 8x10" cylinders, cranks set at 90°, piston 
proprietor did his. valves, Piekering governors, engines running 


| extravagant, as the speed cannot be more 





yaiter is| than 110 revolutions per minute, if the action | 


at 300 revolutions at speed, cut-off fixed at 
three-quarters of the stroke, boiler pressure 
125 pounds per square inch. The bed-pieces 
were yellow pine, and the cylinders and 
main pillow blocks were attached to each 
other by steel rods which acted as guide 
bars. 

These engines cost less than six dollars per 
horse-power, including erection, but of 
course not including transportation. 

We now have in the market an enormous 
variety of highspeed automatic steam en- 
gines, but few, if any, are so designed as to 
comply with the requirements 
of what is known as man and 
mule transportation. 

Many of the modern gold and 
silver plants have their engine 
power divided into two, and 
even three sets of engines, as 
with this system each department 
can be run separately. The 
power generally needed varies 
from 80 to 250  horse-power, 
although some mills require 400 
horse- power. 

We think the builders of the 
high-speed automatic engines 
should make an engine (say 10’ 
x10") for such service, to be used 
singly or double as the case may 
require, no piece weighing over 
275 pounds. 

As to the boilers for this kind 
of work, it does seem as though 
all of the sectional boiler builders 
could at this date fill the bill at 
a fair cost, say sixteen to twenty 
dollars per horse-power f. o. b. 
shops, calculated at 30 pounds 
of water per hour, 

A fire tube boiler can be made 
for this business that can be 
relied upon as safe and durable, 
at a price f. 0. b. shops at about 
eighteen dollars per horse-power. 

These boilers, water or fire 
tuve, should have tubes at least 
24’ indiameter. The design for 
the settings should be ‘simple, 
and contain as few fire-brick as 
proper efficiency will allow, as 
fire-brick are very expensive in 
most of the mountain mine 
countries. 

The fire bars should be in two 
lengths, with a center bearer, 
and the whole length of the fur- 
nace should not be less than 58” 
to receive wood cut in lengths 
of four feet. 

For my 85 horse-power engine, I allowed 
1,300 feet of heating surface, and 36 square 
feet of grate surface, but of course the auto- 
matic high-speed engines of to-day would 
reduce these figures materially. One of the 
chief requisites for this service is a practical 
and economical filter-heater, for on this ap- 
paratus we must depend for the life of the 
boilers. The heater should fhave enough 
tube surface to keep the temperature of the 
feed water to 200°, 

All manhole and handhole plates and 
seats should be faced, as this class of ma- 
chinery must be of necessity placed in hands 
of men of limited experience. 

Nests of 2” coils, each coil weighing about 
280 pounds, and connected to a sectional 
steam chamber have been used for this pur- 
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pose with considerable success, as with or- | the change gears at the end of the lathe is 
dinary firing and fair water these coils will | the same as usual, thé gear on the stud 
last four or five years, but with bad water/ driving an intermediate, which; in turn, 











six months will generally finish them. 


In about one-half of the instances where shaft under the lead-screw. 
specifications called for this class of work, | there is a sleeve which is driven by a spline, 
iron smoke-stacks are specified; these can ke |so that it is free to move endwise on the 
ishafi, to the sleeve being attached a gear 


made of light material and lined with clay. 






































| drives a gear which is on the end of a short 
On this shaft 


gears at the end of the lathe 12 more threads 
or rates of feed are obtained. 

Where a feed rod is used, it can be driven 
by a clutch gear from the screw or from a 
sleeve placed upon the screw if desired, so 
that the screw need not revolve except 
when being used. 

By placing the lever in any notch shown 


Improved Rapid-feed Flooring Machine, 





We present on page 38 an illustration of 
flooring machine, which is arranged to pla 
al] four sides simultaneously, forming +} 
tongue and groove at the same time. TT) 
cutters are arranged to operate as close t 





gether as possible, with the"object of brin 











I think the subject of this paper is 
worth the consideration of the high-speed 
engine builders, as I know of no real spe- 
cial steam machinery suited to this class of 
power. 

The makers of crushing and granulating 
machinery have reduced their details to the 
required weight, by making the structures 
sectional, and by using forged steel in con- 
struction. 
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A Change Gear Device for Lathes. 





The accompanying illustration was made 
from the drawings of the inventor of the 
device, the 
object of 
which is to 
so arrange 
the change 
wheels of 
a lathe that 
any one of 
them shall 
be instant- 
ly available 
for use in 
cutting 
screws or 
feeding by 
the simple 
movement 
of a lever. 
Of course, 
the device 
may be ap- 
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wheel, which, by means of an intermediate, 
can be made to drive any one of the change 
gears which are permanently keyed to the 
lead-screw above. This intermediate spoken 
of is supported by an upward extension of 
the lever seen projecting from the front of 
the case, this lever taking hold of the sleeve 
by a fork, and enabling it to be moved end- 
wise on the shaft to engage with any gear 
on the screw. It is thus seen that the screw 
is driven at a rate depending upon the gear 
which is engaged, and it is easy to arrange 
these gears in such a way that all the ordi- 
nary threads, say from 6 to 20 to the inch, 
can be cut simply by moving the lever from 











plied to a 
lathe in 
various 














ways, our 
engraving 
showing it 
as adapted 
to be put 
onto a lathe 
already 
built, in which form it appears as an at- 


bed under the head-stock, in which position 
it projects from the bed scarcely more than 
the carriage hand-wheel, and the top of the 
case forms a convenient shelf for the recep- 
tion of tools. 

It will be noticed that the arrangement of 


rm 
amir | 


in the plate through which it passes, the 
corresponding thread is at once obtained, 
the latch locking it in position, and also 
locking it out when the lever is depressed 
and the latch released, thus disconnecting 
the screw. Figures stamped at each notch 
indicate the thread cut. Where a lathe is 
to be built for this device, the gears can as 
well be placed within the bed and the han- 
dle can then project through the side, and 
it can also easily be applied to cases where 
the screw is within the bed. 

Besides the convenience of this device, it 
prevents the gears being lost or mislaid, 
keeps them clean without the necessity for 














ing them all into the best possible relation 
to the feed and pressure rolls, and to 
each other. Improved devices are used for 
weighting the feed and pressure ‘rolls, and 
there are improved chip breakers. 

The spindles are all of tool steel and the 
heads forged steel, supported in boxes which 
are joined together in such a way that it is 
impossible for them to get out of alignment. 

The box caps are let together by a planed 
tongue and groove, and cannot twist or get 
out of line. The pressure bars are arranged 
to raise and fall with the cylinder, and can 
be set to and from the cutters for ordinary 
surfacing or deep cutting, moldings, novelty 
siding, etc. 
T he press- 
ure bar on 
the rough 
lumber is 
arranged to 



































yield any 
distance by 
raising and 
swinging 
on thesame 
center as 
the cutter 
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The press- 
ure bar on 
the finished 
lumber is 





made to 
yield a lim- 











A CHANGE GEAR DEVICE FOR LATHES. 


{one position to 
tachment that is bolted to the side of the | 


another, white for extra 
| threads provision can be made the same as 
|with the ordinary lathe, ¢. ¢., by changing 
| the gears at the end of the lathe. As shown, 
| the screw has upon it 12 gears, which means 
‘that 12 different threads can be cut, or 12 


different rates of feed obtained by moving 


ithe lever, while by making a change of 


providing cupboards or other receptacles for 
them. Its advantages where no feed rod is 
used, and the feeding is done from the screw, 
are apparent, since it gives a wide range of 
feeds without the necessity for changing 
gears. Itis the invention of a well-known 
engineer and designer of tools, Mr. W. P. Nor- 
ton, 156 8. Fulton Ave., Mt. Vernon, N. Y. 


itedamount 
for wet or 
resinous 
lumber, 


etc. 
The un- 
der cutter 


is located 
next to the matcher heads, and admits of all 
stock being fed through regardless of wedge 
or taper ends, etc. Special pains have been 
taken to so arrange this under cutter that it 
will beas close as possible to the matcher cut- 
ters, the object being to do all the cutting 
on four sides within as short a space as pos- 
sible, and with the aid of special and heavy 
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ire bars insure perfect work on bard 


yes 

= It is very convenient and accessible 
to operate and adjust, and is very solid and 
heavy in all its parts. The under cutter 
head is from solid forged steel, slotted on 
four sides, and fitted in bearings 11 inches 
jong, 2 inehes diameter. It is arranged to 
raise and lower for surfacing, beading, rab- 
peting, ete., and has all conveniences for 
manipulation. 


1 side cutters are of late design, and | 


.e found to meet 


will 

all requirements, 
The spindles are of 
tool steel, 1% inches 
diameter, fitted in 
long bearings, and 
run on patent  self- 
oiling and self-adjust- 
ing step. 


The left-hand head 
s across the ma- 


travé 
chine by turning a 
crank either at the 
side or end of ma- 
chine. The right- 


hand head and guides 
are also moved across 
the width of machine 
by turning one 
crank. By this im- 
provement lumber of 
any width is beaded 
with the tongue to 
the guide, and equal 
wear obtained for the 
bed, pressure bar and knives. Both heads 
are fitted with a patent shavings hood, and 
the left-hand head has a patent chip breaker, 
which swings or gives any reasonable dis- 
tance backwards. 

There are six feed rolls driven by a heavy 
train of powerful gearing. They are also 
fitted with an improved balanced expansion 
gearing and parallel movement, avoiding 
the possibility of tipping the rolls endways, 
and straining and 
breaking the gearing. 
This improvement 
allows the rolls to 
yield or jump at least 
two inches, and easily 
pass over stub shots, 


. ‘ 
model shown by the Creusot Works, but | through the double ports F, E’, and e, e. 
| As the travel of the rack is only one-fifth of 
| the piston travel, it will be seen that the 


representing only a 100 ton hammer. 
* Pe 





The Burnham Steam Pump. 


The accompanying illustrations represent 


|valye moves slowly and without 


jar or 


noise, due to a long travel and rapid motion. 


The operation is as follows: Steam is 


a new steam pump recently designed by F. | admitted to the steam chest at B (Fig. 3) 
A. Burnham, M. E., and manufactured by | into the space #, between the chest piston 
the Union Manufacturing Company, Battle | heads and into the auxiliary valve chest G, 


Creek, Mich. 


| shown in Fig. 2. 


When the auxiliary valve 


Fig. 1 isa plan of the main cylinder face, | His in the position as shown, steam passes 





The chest piston in its movement carries 
with it the main valve D (Fig. 3) admitting 
steam to the main steam cylinder through 
the double ports H#, KF’ and e, e’, which are 
arranged the same as’ in the chest cylinder, 
and the same cushioning and _ slow starting 
of the piston occurs in the main, as in the 
chest cylinder. 

The advantages of this arrangement are a 
perfect cushion insuring a uniform travel of 
piston under varying conditions of load. A 

momentary pause of 


the piston at each 
end of the stroke 
causing the water 


valves to seat quietly 
without shock or jar, 
and a slow, initiatory 
movement of piston, 
whereby the water 
columns are started 
gradually, relieving 
the pump and piping 
of undue strains. 
This arrangement 
also admits of com- 
binations of steam 
and water cylinders 
for different duties. 
They are made sin- 








gle, or coupled in 





IMPROVED FLOORING MACHINE.—SEE PAGE 2. 


having the same arrangements of ports as 
the chest cylinder shown in Fig. 2. A 
longitudinal section of the pump is shown 
in Fig. 3. Motion is imparted to the slotted 
arm and segment gear A (Fig. 3) by means 
of a crosshead and roller on the piston-rod- 
This gear meshes into a rack sliding ina 
guide, and moving freely on the auxiliary 
valve stem a, on which tappets are fastened 
to engage with the rack when near the com- 








etc., as well as to 





give equal pressure 
on both edges of the 
board, and cause it 
to always hug the 


guide and feed it 
through straight. 


The 


ing 


method of rais- 
and weighting 
the feed rolls is new, 
and from the 
usual top rigging 
and obstructions. 
The feed works are 
arranged tofeed from 


free 



























into both the ports 6’ and c’, but as the port 
b' is closed by the chest piston J, no steam 
can enter the chest cylinder through it, but 
the other port ¢c’ extends to the extreme end 
of the chest cylinder, and being never cov- 
ered by the piston is open, and admits steam 
into the space J,; as the port is drilled 
small, the space is filled slowly, and the 
piston moves gradually until it uncovers the 
large port }’, when the full volume of steam 











pairs on one base- 
plate. The advant- 
age of this is that, 
while in fact duplex 
or double, they are 
not dependent one upon the other, and 
should anything occur to one side, the other 
may be speeded up and the same duty per- 
formed until repairs can be made. 

These pumps are made in sizes for feeding 
boilers from 10 to 1,600 horse-power, and 
for various tank and other duties required 
of steam pumps. The cylinders are made 
interchangeable, and should an accident or 
breakage occur in either steam or water end 
or center, the broken 
part may be replaced 
without its being 
necessary to replace 
the whole pump. 

me 
Wanted to See the 

Boilers Shake. 





Conrad Studel is a 
German, 20 years old, 
living at 13 Crosby 
street. For a week 
he has been working 
for James Rice, who 
| runs the boilers in 
the five-story build- 
ing at 152, 154 and 
156 Grand street. He 





made the fires and 
wheeled out the 
ashes. 


















































30 to 120 feet per Yesterday morning 
minute. . ve Engineer Rice went 
The machine works ER out to get breakfast, 
14 inches wide, 6 e LC ; e [a Ne leaving Studel in 
inches thick, 14 feet } { \. aa = a ve charge of the boilers. 
long, and weighs is - — \ Studel opened the 
8,30 pounds, It is Ry \ V4 oe draughts and heaped 
built hy J.S. Graham : ce Secale Me J} ~~ ok ' -——__A~___ on the coal. He fas- 
& Co., Rochester, ( _ | ‘ ~ tened the safety val- 
N. } L | ves so they would 
iii 5 iid \ not work. Then he 
The Bethlehem CEL. sat down and waited. 
Iron Company, of See The steam indicator 
South Bethlehem, rose, but Studel sat 
Pe., will makes an - ) . still. The boilers be- 
extensive exhibit at gan to tremble, but 
Chicago, including . 7 he did not move, 
steel rails, a battle- Fig. 3. oasis aaa Inspector of Boilers 
shafling 125 feet Tur BurnoaM STEAM Pomp. Lilly happened to 
ugth, guns, pro- pass the building and 
les, an armor-plate ingot weighing 100 | pletion of its stroke, and as the piston con-|is admitted, moving the piston over to the heard the rumbling of the imprisoned 
and various naval appliances. The | tinues to move towards the end of the stroke, | opposite end of the chest cylinder. During | steam. He hurried to the basement, drew 


pany will also erect a full size model of 
s famous 125-ton steam hammer, said to be 
: largest in the world. It will be to all 
earances a perfect duplicate in every re- 
ct. It will span the main avenue of Ma- 
nery Hall, and will rise to a height of 
ety feet. At the last Paris exhibition 
at attention was attracted by a similar 





the auxiliary valve HW in Fig. 2 moves 
in a direction opposite to that of the piston. 
The alternate action of this admits steam au- 
tomatically through the double ports 4, 0’ 
and ¢, ¢’ (Fig. 2) to each end of the chest 
cylinder, causing the chest piston J to move 
the main slide valve D in Fig. 3, which in 
its turn admits steam tothe main cylinder 





this movement of the piston, the large port 
bis open to the exhaust #_X until it is cov- 
ered by the chest piston, and then the small 
port ¢ is covered by the lap of the valve (see 
é’, Fig. 1) and has no connection with the ex- 
haust, and consequently, there being no out- 
let for the exhaust vapor, it is compressed, 
and forms a cushion for the chest piston J. 


the fires, and let off the steam. Studel was 
arrested and taken before Justice McMahon 
at the Tombs. 

He said he didn’t intend to blow the 
building up, but only wanted to see the 
boilers shake. 

He was held in @500 bail for Special Ses- 


| sions. — Zhe Sun. 
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Disastrous Boiler Explosion. 


A 
On Monday morning, Feb. 29, 1892, 
about 5.50 o’clock, the two boilers which 


furnished steam for the stationary engine 
used to drive the machinery in the machine 
and car shops of the 8. F. & W. R. R., at 
exploded with terrible force, 
instantly killing the engineer, Jno. C. Mur- 
phy, and a colored engine wiper named 
Hopkins, also destroying several thousand 
asa two- 


Savannah, Ga., 


dollars’ worth of property, such 


story brick building, 
about 50 feet by 65 
feet, machinery of 


various descriptions, 
and the entire stock of 
patterns, which was 
large and valuable. 

We have 
the following particu- 
lars in regard to this 
explosion, and photo- 
graphs of the wreck, 
from which the engrav- 
ings on this and the 
succeeding page were 
made. 

There were two steel 
boilers 14 feet long, 
54” diameter, with 3 
4" tubes in each—shell, 
14” thick; tube sheets, 
°,; thick; stays, 1” 
diameter; longitudinal 
seams, double-riveted; 
cross-seams, sing le- 
riveted; mud leg near 
rear head, 14’x20’, 


obtained 


| o'clock A. M. Monday, the hostler, named 
| Lloyd, started the fires, as was his usual 
|custom; had three full gauges of water; 
he filled the furnaces with wood, and went 
to the roundhouse to look after some loco 


motives that were to go out on early trains; | 


| he returned in about a half hour and refilled 


the furnaces, and left the colored wiper | 
Hopkins to look after things while he went | 


to the depot to meet an incoming train. 
When he returned, he saw Hopkins sitting 
'on a block of wood in front of the boilers, 


| 
1 











Fig. 3. 
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explosion seems to have been nearly south- 


east, although the building above referred 
to was blown to the four points of the com- 
pass and within a circle of 500 feet radius; as 
a policeman who was near by expressed it, 
‘a rat could have hardly escaped with his 
‘life.’ The white spots shown upon the 
roof of oneof the buildings in the engraving 
indicate plainly how thickly the brick 
dropped about that vicinity; this roof was 
about 200 feet from the boilers. 

| The engine was in the brick building, as 
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connection between drum and boiler is p 
ly shown in the cut intact, except rin. of 
the hand wheel; this valve was closed \ 
first discovered after the explosion occurred, 
The valve in the connection between the 


other boiler and drum was found with the 
piece of pipe above referred to still attacied 
to it, about 500 feet east of starting point, 
half buried in the soil; this was also cliseq 


when exhumed. The piece of pipe shown 
with the tube sheet in Fig. 2 was blown 
about one-third of a miile in a south. 
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Fig. 5. 


with blow-off connections; steam drum, 10 
feet by 24”, connected to boilers with about 2 
feet of 34” pipe, and a Chapman gate valve. 
The steam gauge and a 4’ Crosby pop valve 
were connected to drum. The furnaces, 
steam and water connections were so ar- 
ranged that either boiler could be used in 
dependentof the other, should circumstances 
ever require it, in case of repairs, etc. 
boilers were blown out Saturday night and 
washed out as usual on*Sunday by the en 
gineer and his regular fireman. About three 


The} 


and the engineer in the engine-room oiling 
his engine, which was directly in the rear of 
the boilers, say 8 or 10 feet distant; he asked 
the engineer if everything was all right; 
he responded that it was, and that he 
(Lloyd) might go home; he looked at the 
| gauge and it showed 60 pounds of steam. 
Lleyd went directly to the roundhouse, 
which was about 800 feet distant, and after 
about five minutes the explosion occurred. 
The boilers stood nearly north and south, 
| fronting the latter point. The force of the 


Fig. 


were also the offices of the master mechanic 
}and foremen of the various departments, 
| The upper floor was used asa pattern loft, 
| and contained many valuable patterns. The 
| boilers were alongside this brick structure 
in a small wood frame building covered 
with corrugated iron. The initial point of 
rupture was undoubtedly at the manholes, 
| which were located in the rear sheets, which 
|appear to have opened longitudinally 
through the manholes, and did not move 
very far from their original position. Di- 
rectly opposite the manholes were the mud 
legs above referred to. These sheets are 
plainly shown in Figs. 9 and 10, taken 
after they had been removed with the 
other debris. The sheet shown in Fig. 
1 was blown in a southeasterly direc 


starting point on the railroad track, sever- 
ing a solid 60-pound steel rail, which natu- 
rally stopped its flight. The form of this 
sheet was entirely changed, as will be seen 
by the stays or braces that were attached to 
the front head. The drum shown in Fig. 
8 followed the same course as the above- 
mentioned sheet, and landed about thirty 
feet nearer its starting point beside the 
track, uninjured except slight depression 
on one side. The valve forming part of the 





tion, and landed about 3800 feet from its | 


- 


westerly direction, and landed on the roof 
a two-story dwelling, cutting 
through to the floor. It is hardly necessa 
to remark that the occupants were not 
little surprised by this unceremonious ear): 
morning visitor. We areinformed that the 

boilers were made by the Kensington 1: 
|gine Works about six years ago, and thi 
|they were two boilers of which the 
signer and makers may justly feel proud 
An examination of the wrecked bi 

}ers showed no particularly weak poin' 
by this unusual test to which they we: 
| subjected, indicating that the designer h: 





workmen had put the material together in 





away of the entire structure under a te! 


tiated to comprehend. Single and doub 
riveted seams gave away alike, and pa 
allel to them, 8” or 10” distant, the so! 


paper. In some places the one-inch sta) 
| were broken off; in others, the rivets | 
which they were fastened to the shell were c 
off; in others, the angle irons on the tu 
| Sheets by which they were fastened were to! 


carefully caloulated the strains, and that tl. 


its way 


proper manner; it was a general giving 


ble force which it is impossible for the unini- 


steel sheet was torn like so much wrappinz 


s 


| out; in others, the #’ pins that went throug!) 


the angle irons and ends of stays Zwe 
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sheared off just the size of the end of | Items for Pattern-Makers. | 
stay (see Fig. 4). Lloyd says he saw the —— 

steal! gauge showed 60 pounds of steam By P 8S. Drine@ey. 
when he left, which was no doubt a fact, as —_—_— 

the gate valves were seldom used, and | i§ 
jeake:! sufficiently to fill the drum, and show| It is surprising the amount of time and 
60 pounds on the gauge. Now the only | money which may be saved in the machine 
mystery about this explosion is, who, when, | shop and foundry when attention is given | 
and for What purpose were those two valves|in the pattern shop to what is sometimes | 
clos and this will probably never be | termed the smaller matters of the business. | 
solved | Usually the more important details do not | 


— $e 


Fireflies from Cuba. 


Secretary Langley, of the Smithsonian In- 
stitution, has been experimenting for some 
time past with fireflies from Cuba. He says 
that the light they give is the ‘‘cheapest ” in 
the world produced, that is to say, with the 
least heat and the smallest expenditure of 
energy; and he believes that a successful 





| wear us half as much as the ever-recurring 
| little set-backs. For instance, how often it 
|bappens that the machinist -has to chip 
away a cylinder head at A, like shown in 
Fig. 4, page 6, to prevent it from choking the 
port of the cylinder, when the pattern-maker 
| might just as well have cut the clearance on 
| the head back far enough to clear the port 
4”, and thus save the machinist’s time. Ido 
‘not think any M. E. would be fine-haired 


~ 


Fig. 7. 


imitation of it would prove a most profitable 
substitute for gas and electricity. The in- 
sects ure beetles two inches long and belong 
to the family of ‘‘ snapping bugs,” 
because when one of them is laid on its back 
it snaps itself into the air with a clicking 
sound 

The secret of the light this firefly gives is 
as yet undiscovered. Apparently it is con- 
nected in some way with the mysterious 
phenomena of life, and chemists and phy- 
sicists have sought in vain to explain its 
On each side of the animal’s thorax 
isa luminous membranous spot, and these 


so called 


orivio 


flash at intervals, so that the Cubans put a 
dozeu of the insects in a cage together, and 
so obtain a continuous illumination bright 


nough to read by. This light is accom- 
panied by no’perceptible heat, and is seem- 
ing 
of energy. 

\low great an improvement it represents 
upon all known aartificial light can 
imagined when it is stated that in candle- 
lamplight or gaslight the waste is 
re than 99 per cent. In other words, if 


] + 
ieyauat, 


y could be so ebtained as not to throw | 


ything away, they would give nearly 100 

1es the illumination which they do afford. 

ven the electric light is mostly waste.— 
Hushington Star. 


produced with almost no expenditure | 


be | 


enough to object to the small amount of 
extra clearance space that this would give. 
Again, what unnecessary trouble might 
be saved sometimes in chucking a casting 
in the lathe, if some lugs or other projec- 
tions, that could easily be broken off the 
casting, had been put on the pattern to 
facilitate the holding of it. I have often 
seen a machinist with a casting on the planer 
or lathe puzzled how to hold the ‘‘ blamed 
thing,” as he would name it, from jumping 
out of the machine, when perhaps a little 
foresight in the pattern shop would have 
| made matters easy. A good pattern-maker 
| will consider these things and look ahead, 
| following his job in imagination through the 
| foundry and into the machine shop. 
| Another thing along the line of items, and 
|which is generally overlooked: when a 
cylinder casting has to be lagged with black 
walnut, the pattern-maker should make pro 
vision on the backs of the flanges for sup- 





Fig. 2. 
blocking the lagging off from the body of cy] 
inder with blocks fastened on back of lagging. 

The edges of the flanges at z, Fig. 3, should 
When 
flanges are extra wide, they might be cored 
out by setting a ring core on the backs of 


not be rounded off, as is often done. 


> 


flanges, similar to that shown in Fig. 3. 
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porting the lagging, similar to that shown in | 
This is a much better method than | the molds. 


{low for boring ? 


By providing for the cylinder lagging this 
way, a better and cheaper job can be done 
than otherwise, when no provision is made. 

Stamping or marking with black varnish 
the diameter and length of all core prints on 
every pattern is very simple, and apparently 
unimportant, and yet if this practiee were 
general, I fancy the molders would pro- 
nounce an everlasting benediction on the 
pattern-makers, especially the molders who 
never have any calipers or rule—in fact, it 
would be an all-round convenience and a 
preventive of mistakes. 

Many circular pieces of work in the 
foundry are covered with slab cores to save 
ramming up a cope, and a core-box for these 
slabs is usually a very simple piece of work, 
and yet nine times out of ten the cores when 
made and located do not fit on the ends, but 
will remain open, either on the inside or out- 
side in the manner shown in Fig. 1. If the 


5 


and so on. It is almost impossible to estab- 
lish any rule that shall be uniform as to the 
amount extra that 
lowed—for while {is not enough for some 
Cir 
® wotlman’s good judg 


of stock should be al- 
jobs, for others it may be too much. 
cumstances and 
ment can alone determine the proper quanti 
ty to allow. 

A dry 


strain as much asa green sand one, and in 
large work the shrinkage is 


sand casting will not shrink or 


uncertain, so 
that before a pattern-maker can intelligently . 
allow the desired amount for finishing, he 
should know the conditions under which the 
casting is to be made, and it will help him 
in his conclusions to get acquainted with the 
style or manner in which the molders are ac 
customed to turn out work, for in some 
foundries the molders will put on all the stock 
necessary for finish, and a great deal more, 


without the pattern-maker allowing any. 




















Ty (wii). 
eetae Ocak 
— 


Fig. 10. 


molder should butt the ends closely together, 
the cores would not cover the mold, but 
would run off somewhere on the outside or 
Now, I do not | 
mean to say a pattern-maker cannot make a | 
core-box of this kind, and not make the ends 
radial, so that the eores shall fit closely to- 
gether when laid down, but there is a very 
simple way by which the ends of these slab 
cores can be made to fit without any trouble 
to the molder, and that is, by making one end 
round and the ether hollow, as shown by 
dotted lines in Fig. 1. By this method the 
ends can be kept close together, and the cores | 
located in theice proper place when covering 


inside, as the case may be. 


The amount of stock that should be al- 


| lowed on a pattern for finishing in the ma- 
‘chine shop is a source of trouble te some 
pattern makers. 


Among the first questions 
that many will ask their foreman when given 
anew job, are, How much stock shall I al- 
How much for planing ? | 


in the cost of a 
piece of large machine work, which has to 


It makes all the difference 


be turned or planed to correct measurement, 
whether the machinist has to take three or 
four roughing cuts or just one; whether he 
has to take off an inch and a half, where a 
quarter of an inch would have answered. 
Then, again, the pattern-maker must not be 
too 


‘skinny ” about allowing stock, or he 


will give the machinist more trouble than 
by allowing too much—of the two evils, too 
much to take off a casting is rather to be 
desired than not enough, Insufficient stock 
on a complicated casting will make a ma- 
chinist bless the pattern-maker in a manner 


not too complimentary. 


One-quarter of an inch (j-inch in the 
diameter) ought to be enougb for boring out 
say a 20x48" cylinder, but if the same 
amount only was allowed on a 40x72 cyl 


inder, the bore in all probability would not 


clean out to proper size; 8” or would not 


be too much on such a large cylinder, 
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On some castings the stock allowed on the 
cope side of a casting should be more than 
on the drag side; for 
erank disk, a Corliss cylinder, and many 


instance, a large 


other jobs. 

















Fig. 3. 
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tata 
Warner & Swasey, of Cleveland, Ohio, 
have secured the contract for remc unting the 
telescope of the Naval Observatory at Wash- 
ington—which means that all the present 
machinery of the telescope is to be discarded 
and replaced by the latest designs of Warner 
& Swasey. They are also to put in the ele- 
vating floor, dome, etc. This telescope, un 
til recently, was the largest in the country, 
the glass and its mounting complete being 
furnished by Alvin Clark & Sons. The 
glass is entirely satisfactory, as of course all 
Clark glasses are, and that is to be retained; 
all else is to be new. 
~~ - 


LETTERS FROM PRACTICAL MEN, 





Size of Drawing Paper. 
Editor American Machinist : 

Noticing the recent discussion in your col- 
umns regarding sizes for drawing paper, | 
will say that I never have had cause to re 
gret the standards originally adopted by me 
and fully described a few years ago in an 
article published in your columns. The 
smallest size measures 44''x6", andis known 
as ‘Sheet A.” The other sizes are geometri 
cal multiples of this, viz., the B sheet 6'x9 
the C sheet 9x12"; the D sheet 12x18’; 
the E sheet 18x24"; and the F sheet 24 
x36". 

By this arrangement all the smaller sheets 
can be cut from the largest without waste, 
and the drawers in which they are kept di- 
vide up nicely to take the assorted sizes. 
The proportion of each size is about right 
in regard to its relative length and width, 
so that either a short or along side can be 
taken for the top of the drawing, according 
to the proportions that the drawing itself 
happens to be in any given case. As before 
described I use a diagonal label printed in 
one corner, facing inward toward the center 
of the sheet, so that it can be read equally 
well with a long or short side at the top. 

It seems to me that these sizes are prefer- 
able to the odd lot mentioned by Mr. Riggs 
in yourissue of March 3d, where such num 
13, 17, 194, 34, 39, etc 
seems rather 


bers as 103, , are in 
cluded. It 


days when paper can be purchased just as 


absurd in these 
sasily of one size as another, to use a lot of 
queer dimensions which are difficult to re- 
member. Is it not more in accordance with 
common sense to make the larger sizes in 


whole feet as well as whole inches, and the 


smaller sizes, which are divisors thereof, 


measurable in halves and quarters of feet as 


well as in whole inches’? I think the mat- 


ter of ‘‘ evening up” dimensions in drawing 


rooms has rarely the attention paid to it| 








is to avoid all odd and unusual numbers and 
| fractional numbers wherever they are not 
jhecessary. As an aid to memory alone this 
| principle is an exceedingly useful one. Two 
| feet by a yard is certainly an easy size to re 
|member and measure. By the system in 
question this size is a basis for all the others 
which cut from it as divisors thereof. 


‘ OBERLIN SMITH. 





Hubs and Bosses on Patterns, 

Editor American Machinist : 

In your issueof Februery 25th, Mr. John 
M. Richardson gives his experience in mak- 
|ing hubs and bosses for patterns where they 
are to be puton in halves. For the same 
reason that Mr. Cooper gives I am a little re- 
luctant to abandon my own way. Neither 
can I adopt Mr. Cooper’s system, as it is 
quite a difficult task to chuck two glued-up 
pieces on a screw chuck and hit the joint 
fair in the center, even if you bore a starting 
hole, as the screw is apt to lead off a little. 
My plan, and I find it accurate every time, is 
to chuck a piece of wood, turn it off true 
and center it, joint up and square the two 
halves I wish to use, and glue them on the 
wood face plate I have prepared, bringing 
the joint to the center mark, and proceed as 
Mr. R. and Mr. C. have stated. 

Until I see a better method than Mr. R. or 
Mr. C. have advocated, I will not abandon 
my own little way. 

TORONTO PATTERN-MAKER, 


The Tool-post, 
Editor American Machinist : 

In March 10th issue of your valuable 
paper is an illustrated article on a new tool- 
post for use on the engine lathe. 

In the year 1871 I made a small engine 
lathe which had a tool-post of absolutely the 
same construction. This lathe alsohas what 
I believe to be the first arrangement for 
changing from back geared to open belt 
driving, with one motion of the back gear 
lever; that is, the stop pin is thrown out of 
the front gear and cone with the same 
motion that throws out the back gear 
shaft. This lathe is now owned by the 
Waltham Emery Wheel Co., and is in daily 
use by them. JOHN J. GRANT. 





Proportion in Steam Engines. 
Editor American Machinist : 

In justice to the ‘‘ stump tail” class of 1o- 
comotives (18''x22"', so named by your cor 
respondent, C. O. Sine, March 8), I will re- 
port some additional items of interest occur- 
ring under my personal observation. While 
they were no heavier on the drivers than the 
16°x24" and 16x26" were, they invariably, 
whenin good trim, ‘‘got there” first with- 
out a miss; both classes received the same 
care and treatment. 

One day it was observed in the shop that 
the foreman was in a deep study—so much 
so that he was apparently absent-minded 
for a time; later on all became clear that his 
absorbing thought was a device he had in 
mind to attach to the ‘‘stump tail’s” pop 
valve; to this device was attached a rod 
connecting it into the cab; on this rod, hav- 
ing a handle, was a flat space in which were 
cut several notches ; these were occasionally 
“caught on” by the engineers to save a sur 
plus pound or so of steam. It was an addi- 
tional *‘catch on” which I had not got to in 
my former communications. They saved 
some of their wind for service—the others 
blowed it off; moral: a slight increase of boil- 
er pressure, saved inside of safe limits, gave 
much more power per pound of coal burnt 
on the larger diameter of cylinder than it 
| did on a small difference in length of crank. 
| By the way, the “ stump tail” had a first- 
| class method of taking steam from the boiler 
|to the cylinders, better than many of the 
/Other machines of then and now do; they 
| had a copper ‘“‘ dry pipe,” the entire length 
jot the boiler, suspended to its upper side. 





}On the top side of this pipe there was a 
| multitude of small holes drilled so as to take 
|steam from the entire length of the boiler, 
| instead of from one end in a dome. Another 
|good feature was that their throttle valve 
was in the ‘‘front end,” instead of in the 


that it should have; and a good general rule'dome at the rear end; they carried their 


water very much better than the ordinary 
locomotives did then or do now. 

Mr. Sine has already admitted some of 
his errors; and if he will listen I will show 
him some more, which he made in article, 
March 3. 

He tells us that a 68-inch wheel makes 291 
revolutions per mile; try again, Mr. Sine; by 
this method, 68" x 3.14 213.5’ ; 5,280 
feet = 1 mile * 12” = 63,360” in1 mile; 63,- 
360 -- 213.5 = 296.7 revolutions of a 68 inch 
wheel in 1 mile. 

He says also that if hecan prove thata loco 
motive 16''x26'x60'' wheel uses more cubic 
inches of steam in running a mile than one 18 





DuPLEX GEAR CUTTERS. 


x22'’x68" wheel does, then it is a strong rea- 
son why it will pull the most load; ‘‘run slow 
at this point”, Mr. Sine; dangerous for long 
stroke machines. However I may say this, 
that, though both classes of engines carried 
approximately the same steam pressure in 
boiler, and the ‘‘ stump tails ” used 55 cubic 
feet less of live steam per mile (cut-off 4 
stroke) than the others, ‘‘ they caught on” 
to the rail, enabling them to take nearly 25 
per cent. more load and make time with it. 

I ought to have said ere this that there 
are features in the operation of locomotives 
onrails, by steam power, which are not found 
in the ordinary stationary engine, and I ought 
to have said that the rules of horse-power 
computation alone would not wholly repre- 
sent the ability of any class of locomotives 
in comparison to some other type of locomo- 
tive. But I am also decitledly in favor of 
a generous diameter of cylinder in proportion 





to the length of stroke of stationary engines, 
other items being properly considered also. 
In a former communication I referred to 
the experience of arailway which learned that 
larger diameter of cylinderin proportion to 
length of crank than was formerly used had 
more business in it, and modified their 16’'x 
26x60" wheel freight engine; I don’t think 
it amiss to say that the new modification was 
in fact a new production—a result of the 
facts learned by the action of the 18'x22’'x 
68" wheel passenger engine. Those were 
the years when the ‘‘ Moguls” were begin- 
ning to come into use as a freight engine; a 





certain locomotive company thought to 





convince the ‘‘old man” that their e) 


hes 
would do more service than his did wi: ), the 
same fuel; they told him that they woul 
convince him by an actual test in compet; 
tion with his modified freight engin. ang 
one of their Moguls having three pair of 54 
wheels connected. The railway com) sny’s 


engines also had 56” wheel, two pair co; 
nected; the Mogul had cylinders 17 x2% 
with nearly the entire weight of eng 
drivers. The road’s engines were very »\:1ic} 
lighter on the drivers than the M: csuls. 
their cylinders were 18’x24". Seve: 
in competition with the Mogul, and 
precaution was used to insure a fair te 
The locomotive company furnished hej; 
own best man as engineer; the place « 


was a run between two cities involving 
grades and level runs—one grade was (\\) feet 
to the mile. They ran thus for some time. 
but the road’s engines never were once |)ext 
en; they always came out ahead—in amount 
of load drawn, in time, and in the amount 
of coal burnt. They had ‘ business” |» the 
generous diameter of cylinders; they were 
not all fire box as some of their competitors 


were; they had a good-sized tubular | er, 
having a good generous ‘‘flue” area. } 


ral 
if you would get the best results from any 
combination do not stint your motive-power, 
Remember that it is far easier to slow ui) on 
a good lively horse well-bridled and jar. 


nessed than it is to undertake to get «peed 
out of a slow nag. 
Mr. Sine asks, among other things, fo) 


me 

. . . ‘ 
to “‘ give an ideal locomotive for any branch 
of service” I will say this: that one type 
alone is undoubtedly out of the question for 


every branch of service, economy and result 
considered. I will say to him that I have in 
plans ‘‘ brewing ” a triple-expansion frcight 
engine. ‘‘All aboard” for the best ideas on 
this or any other subject. 
Francis W. Ciovci 
ee een 
Duplex Gear Cutters. 





The accompanying illustration represents 
a type of gear cutters which has been devel 
oped by Mr. R. M. Clough, of Tolland, 
Conn., who is now making them for the 
market, he having been making another but 
similar form of cutter for some years. 

The distinguishing feature of the original 
cutter was that it cut both sides of a given 
tooth at each cut, thus making all teeth of 
uniform shape for a given pitch, regardless 
of the size of the gear, the spaces between 
the teeth showing all the variation due to 
differences in diameter, instead of the tecth 

In the present form the cutters are so 
made that the faces do not vary in different 


sized gears, while the flanks do vary, accord: 
ing to the number of teeth in the gear, 


all this being accomplished by a single 


duplex cutter of the proper pitch. An in 
spection of the engraving will show how 


the cutters work, the 40-tooth gear above the 
cutter having its teeth formed entirely by 
the inner faces of the cutter, while the 12 
tooth pinion below has the faces of its teeth 
formed by the inner sides of the cutter and 
the flanks formed by the outer sides as 
shown, The result is, that one cutter, which 
may be made either solid or in two parts, 
cuts an interchangeable train from a twelve 
tooth pinion to a rack of the same pitch, the 
form of the tooth being either involute 01 
epicycloidal as may be desired. 
————_-4>e—_____ 
Improved Die for Punching Machines. 
This represents a very convenient way [oI 
holding dies in punching machines, w 
will save much time and trouble in changing 








from one size to another. 

It consists in forming a bevel shoulder at 
| the 
couplin 


base of the die, and using a s 

g, having a similar shoulder, which 
holds the die firmly to its seat, and always 
in the center. 

Punches have been held in this way for 
some time, and by fitting a screw coup!'ng 
to the die seat, the die and punch will al\ 
come in line, and the time in changing il! 
be much less than by the old way of setting 
the die to suit the punch every time 4 
change is made. 
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The Coal Miners’ Strike in Britain. 


At present writing it is estimated that 
more ‘ian half a million men are out of 
work rom the great coalstrike in Britain. 
Between 300,000 and 400,000 of these are 
miner and the others are those thrown out 
of emp !oyment through lack of coal to operate 
the establishments in which they were em- 
ploy: If the strike continues the number 
of the utter will be largely increased. 


Tl suse of the strike appears to bean | 
n on the part of the mine owners to | 


intent 
ie umulate large stocks of coal so as to re- | 
duce res. 

Of ie wisdom or unwisdom on the 
part the miners in quitting work for 
the son named, correct judgment can- 
not be formed at this distance. Besides the 
relations between labor and capital are not 
the same in Britain as they are here. 


Strikes may be necessary sometimes, but 
this very necessity of settling differences by 
such barbarous means seems to indicate 
something fundamentally wrong in society. 
The miners are, no doubt, justified in try- 


ing to keep their wages at the living point, 
but it is unfortunnte that in doing so they 


cause suffering to those in different branch- 
es of work; unfortunate, but not necessarily 


wrone’e 
But if there is blame in the matter it 
may, for all that can now be seen, quite as 


likely be chargeable to the mine owners as 
to the miners. 

As we before said, it is not possible to 
judge of the merits of the case, and proba- 
bly never will be. The thing to be hoped 
for is that the occasion for strikes will soon 
be a thing of the past. 

ap. 
Radial Drill. 

The accompanying illustration is of a new 
radial drill which has recently been brought 
out by the Bickford Drill Co., Cincinnati, 
Ohio 

To a heavy ribbed bed-plate is attached a 
fixed column which extends to the top of the 
machine, the outer or rotating column to 
which the arm is fitted turning upon this 
fixed column upon bearings at the top and 
bottom. Thisof course makesaheavy rigid 
construction, since, when the three clamp- 
ing bolts are tightened, the outer column has 
all the rigidity of the inner column, which is 
permanently fixed to the bed, aside from 
the fact that the column is really a double 
one from top to bottom. 

Under the flange at the bottom of the 
there isa series of 12 anti 
friction rollers upon which the weight of 
the column and arm is borne, and which en- 
able the arm to be turned to any desired 
position very easily. 


outer column 


The arm is of the box form, strongly 
braced, and is raised or lowered by power. 


The machine is driven from the cone-pulley 
seen at the back and by bevel gears driving 
a vertical shaft which up through 
the The gearing is 
made sufficiently beavy and powerful for 
the heaviest drilling or boring. The spindle 
is counter-weighted, has a powerful auto 
matic feed and an improved quick return. 
All h 
ing the machine are placed in the most con 
venient position. 


passes 
unter of the column. 


ind wheels, levers, etc., used in operat 


The box table shown ac- 
mpanies the machine, and when desired a 
tiltiug table is furnished instead. The ma- 


chine is built in three sizes, drilling to the 
center of 8, 10 and 11 foot circles, 
>> 





here has been a decision of the Ohio Su 
pre Court adverse to the Standard Oil 
Company, but of course, nobody expects the 
company to go out of business on aceount of 
it. The decision may possibly cause the 
igers of monopoly some little 
ible, but its grip upon the oil business 


the 


probably be as firm as ever. 
——__ +e 

(issaid that during the year 1891 the 
nsylvania Railroad Company has expend- 
for construction, equipment and real es 
nearly seven and one-half million dollars. 
re than 39,000 tons of steel rails and about 


By Joun M. RICHARDSON. 


The use of the sand-paper whee] may not 
be an ‘‘ untrodden path,” as it were, in all 
pattern shops, but still I believe it to be in a | 


it does in the middle, and this feature 
especially unfits it for pattern making, for 
it impairs the draft, and if sent to the | 
foundry in this condition, it will most likely 
cause the molder to use language not at all | 


complimentary to the pattern-maker. I 























great number. Pattern-makers who have’! shall attempt in this letter to describe the 
Fig. 1. Fig. 2. 
a —— 
B x LC 
a = lg 
10s = 
Fig. 8. 
J 





Fig. 4. 




















tried them and found them unsatisfactory 
may perhaps have pronounced them so from 
the following causes: namely, the warping 
of the wheel, and the Jack of a rest on which 
to hold the work. It is almost impossible to 
make a wheel from one piece and not have 
it change its shape ; for when the sand-paper 
is stretched over it and becomes thoroughly 


{ADIAI 


dry, it has a remarkable faculty of pulling 
the wheel over with it, and with a wheel of 
this description it is an utter impossibility 
to grind a perfectly flat surface. Even with 
a true wheel, it requires skill and practice to 
obtain an even surface, unless a rest is used 
on which to hold the work; for with nothing 





11),000 ties helped to swell the account. 


to support the piece, it will nine times out of 




















SAND-PAPER WHEELS IN THE PArTerN Room. 


construction and use of the 
wheel, together with an adjustable rest on 
which to hold the work, which will give the 
most satisfactory results finishing a variety 
of work directly from the band saw, without 
the intervening process of the spoke-shave, 


sand- paper 


and saving the somewhat slow and tedious 
operation of hand sand-papering, also doing 


. DRILL. 


the work in a fraction of the time required 


by the ordinary method, As common sand- 


paper comes in sheets 9x11", a good size for 


a small wheel is 9 diameter and 14" thick, 
and should be made as in Fig. 1, being 


glued up in three layers of segments (or 
After 
the last layer is on, turn in a place as shown 


sectors more properly in this case) 


7 


Sand-paper Wheels in the Pattern Room. | ten get ground off more on the edges than | at A, about 3” deep and 2” diameter, and fit in 
a piece of hard wood. 


The object of this is 
so that the wheel can be used on an ordinary 
screw chuck, and put on or taken off in a 
moment, andat the same time have the wear 
caused by the little 
After this face has been trued off, it must 
attached to the chuck on 
which it is to be used, and the front face and 
Now apply the sand-paper, 
being careful to 


spur as as possible. 


be reversed and 


edge finished. 
avoid. lumps or blisters 
underneath it, which will cause it to do poor 
work. 2 and 3 show the two parts of 


the adjustable rest. 


Figs. 
B represents the table, 
and has a strip glued across the middle, 
The 
strip serves as the tongue for the portion of 
They should be fast- 
ened together either with a screw or small 


strengthened by two ribs on each side. 
the joint shown at C. 


bolt, which must be sufficiently tight not to 
slip while being used. The part shown at 
( should be made from hard wood, and the 
straight portion turned to fit the hole in the 
rest-holder belonging to the lathe. Fig. 4 
wheel and in the lathe 
ready for use, and the dotted lines represent 
the manner of elevating the table for sand- 


shows both the rest 


papering on a bevel. This feature is very 
making slight draft on the side 
of the pattern also. While this device will 
not be as rigid as one made of iron, still it 
answers very well indeed, and certainly has 
this good feature about it, that it can be 
made by any pattern-maker in a short time 
with but little trouble. 


useful in 


es 

It seems to us that there are altogether too 
many books published that have no title 
placed upon the back of the cover, where 
it can be seen when the book is upon the li- 
No book ought, it 
seems to us, to be considered too thin to be 


brary or book-case shelf. 


supplied with this convenience, for the man 
who wishes to economize time and save him- 
self considerable vexation must deface such 
books by pasting titles upon the backs. It 
may be all right for books read by people 
who have plenty of time to spare, but engi 
neers and mechanics when they have occa- 
sion to refer to a book want to place their 
hands upon it without unnecessary delay, 
and this they cannot do when a number of 
books of about the same general appearance 
on the of 
identifying them until taken down. Let 
every book for mechanics have a title on the 


are shelves without any means 


back of the cover. 
as => es 
‘You 


time you drank too much, and was so aw- 


Mrs. Gumpps remember the last 
fully sick you put all your money in my 
name, and made me promise that if you 
ever took another drink Vd put you right 
under the Keeley cure.” 
“Yes, my dear.” 
again yesterday, and so I went right down 
to Catchem & 


money in Keeley stock.” 


Mr. Gumpps— 
“Well you were drinking 


Cheatem’s ard invested the 
“Stock 2” ** Yea. 
They said 
all you had to do was not to take another 


Keeley motor stock, you know. 


drink till the motor began to mote, and 


you'd be cured.”—New York Weekly. 
-_ ee — 
The latest wreck on the Hudson River 


Railroad, so far as known at this time, came 
about through the collision of two freight 
short distance be- 
the 


the train 


trains at 
the 


Fortunately none of 


Yonkers, and a 


yond extension of block system, 

men were in- 

jured, Outgoing trains were delayed sev- 

eral hours. As usual, after an accident, the 

New York Central management are going to 

put the block system along its lines at once. 
_ 


The train accidents for the month of Jan- 


uary show 120 collisions, 117 derailments 
and 12 other accidents, a total of 249, in 
which 61 persons were killed and 268 in- 


jured, One hundred and nine of these acci 
dents were in the passenger service, in which 
& passengers were killed and 147 injured, 
the balance of fatalities and injuries being 
among railroad employes. 
ot. ee 
The Sf. James Gazette thinks Englishmen 
the fact that 


the grants to promote British interests at the 


will feel a touch of shame at 








Chicago fair amount to only £25,000, 
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Change of Location. 


On May ist, the AMERICAN MACHINIST 
offices will be moved about two blocks west 
from their present location to the new Mail 
and Express building, which fronts on Broad- 
way, at No. 203, and on Fulton street, num- 
bers 164-8, We shall then have increased 
room and every convenience and facility for 
varrying on our work. 

cia i ics 
No Mystery Here. 


The photographs which are reproduced on 
pages 4 and 5 of this issue tell their story to 
the experienced engineer as plainly as any 
story can be told. No new lesson is to be 
learned from them, for the lesson they teach 
has been taught many times before. It is 
well known that there is no safe plan of ar- 
ranging boilers other than by placing direct- 
ly upon each boiler a reliable safety valve 
and steam gauge, with no means whatever 
for shutting off communication between 
the valves and the boilers. For if such 
means are provided for shutting off com- 
munication between safety valves and the 
experience has shown over and 
that the time will come when 
raised with communication 


boilers, 
over again 
steam will be 
shut off. 

No one will ever be able to tell, probably, 
why the valves in this case were closed. It 
is, of course, probable, though not certain, 
that the engineer or his fireman closed them 
during the washing out process, with the 
intention of opening them again before leav- 
ing; but for what purpose they may have 
been closed, having been closed, why 
they were not opened in time to avert the 
terrible calamity which followed, will never 
be known in all probability. 

We cannot but think that, generally 
speaking, though not necessarily so in every 
case, the builders of boilers are most to 
blame for such violations of what is well 
known to be safe practice. Every manufac- 
turer of boilers should be at least reasonably 
well acquainted with the causes of wrecked 
boilers, and should insist upon putting them 
in place, or having them put in place in 
such a way as to give reasonable security. 
We do not know who in thi8 case is respon- 
sible for the fatal arrangement, though in 
this case it seems unlikely to bave been the 
builders of the boilers. 

No boiler inspection and insurance com- 
pany with whose methods we are acquaint- 
ed .would have considered for one moment a 
proposition to write a policy upon those 
boilers until the valves had been differently 
arranged. The coroner’s verdict is a typical 
one, in this case is seen to have been 
nothing more than the merest farce. 
<> 


and 


alia and ei 


Our contributor, Mr. A. D. Pentz, in com 


mencing an article a week or two ago 
expressed his belief, not unmixed with 


regret, that the time seemed to be coming 
when tbe only place in which real mechanics 
would called for would be in the tool- 
rooms of manufacturing establishments, all 
other work connected with machinery being 
done by automatic or other machines requir- 
ing little skill for its manipulation. 

Another machinist, in a personal letter 


be 


| speaking of our remarks concerning the lim- 





**What 
you say is true of all trades, and notably 
so in the machine shop. The turret lathe 
and milling machine have robbed the old- 
time ‘jour.’ of his glory, and put him in 
the same relation to his craft that the molder 
will bear when molding machines are more 
generally adopted. It is such machines that 
really take the more difficult work and re- 
duce it to the level of the unskilled.” 

Now we must respectfully dissent from 
these views. We do not at all agree that if 
the ‘old-time jour.” has been robbed of 
any of his glory, the turret machine or the 
milling machine have had anything what- 
ever to do with the robbery. 

We believe it can be conclusively shown, 
and in fact will appear plainly to any one 
who really looks about him, that these ma- 


itations of molding machines, says : 








chines have in the main done work which 
would not have been done at all without 
them; or, when this is not the case, they 
have done work that is little more than mere 
drudgery, and which the ‘‘old-time jour.” 
or any other mechanic is fortunate in being 
relieved of, sothat he may devote himself to 
better things. Turret machines and mill 
ing machines have been in use for years in 
some shops very extensively, and in the 
very shops in which they are most liberally 
used there will usually be found the most 
skillful mechanics, and often the largest pro- 
portion of them to the total number of men 
employed. 

It is safe to say that the sewing-machine 
business as we know it to-day would be un- 
known were it not for screw machines, 
milling machines and jigs. Without these, 
either skilled men would have to be em- 
ployed to build sewing machines, or unskilled 
men would have to be trained to do some cer- 
tain one thing and nothing else. The first plan 
would result in prohibitive prices for sew- 
ing machines, and the industry would em- 
ploy far less skilled mechanics than have 
been and are still required, while with the 
second plan prices would also be much high- 
er than now, and certainly fewer real mechan- 
ics would be required. 

No real mechanic wants to spend his days 
in making a certain small screw or other 
part for a sewing machine, and no real 
molder ought to wish to spend his days 
in making sewing-machine arms or treadles, 

All such work when it comes to be done 
in sufficient quantities to warrant the em- 
ployment of special machines and tools be- 
comes mere drudgery—the repetition of the 
same thing over and over again, and me- 
chanics, genuine mechanics, are well rid of 
it. Moreover, the more of such work there 
is done by machinery the more demand 
there will be for the work of the real me- 
chanic, for the two things necessarily go to- 
gether, and itis our confident belief that, so 
long as machinery is used at all, there will 
be a demand for good mechanics—good ma- 
chinists and good molders to make that part 
of the work which machines never can do— 
that part for which brains are required. 
When no new machinery is being invented, 
and none can be, then the demand for good 
mechanics may cease; but when that time 
comes, the demand for pretty much every 
other kind of men will cease as well. 

oo Je i bee 

The officers of the companies which have 
recently been combined for the purpose of 
controlling the anthracite coal business seem 
to be having considerable difficulty in satis- 
factorily explaining to stockholders and 
smaller producers of coal how they are to 
receive more money from the public, and at 
the same time explaining to the public or its 
representatives how the price of coal is not 
to be increased. 

The importance of the combination is 
causing it to attract a great deal of atten- 
tion, and it may easily yet happen that this 
eombination will be the cause of more harm 
being done to ‘‘ vested rights’’—to a great- 
er loss of respect for property rights, than 
could all the efforts of all the anarchists in 
the country. 

The spirit which is being shown in the 
treatment of this question indicates clearly 
that the people have made up their minds 
not to endure combinations by which the 
prices of necessities are materially increased, 
and those who are forming such combina- 
tions are either strangely ignorant of the 
temper of the public on this question, or 
they expect to form their combinations, 
make some money cut of them, and then 
unload befere the full force of the storm | 
breaks upon them. Some of these 
may be right in their calculations, 
of them, on the other hand, may find them- 
selves to be mistaken. 

The latest decisions of the courts seem to 
indicate that the trusts and combinations 
will have to abandon another position, 7. e., 
that a corporate charter may be taken out to 
cover several different coinpanies, and thus 
a combination effected under the sanction of 
the law. The courts have 
that such corporations are 





recently decided | 
illegal and void, 





men | 
but some | 














and that contracts made by or with 
are not binding. 
——_eqgpo—_— 


them 


Literary Notes. 


FORMULAS IN GEARING 


WITH PRACTI( Ar 
SUGGESTIONS. 


This is a book in which all those things 
which a draftsman or designer usu:|ly 
wishes to know regarding gears can be fond 
in convenient form, excepting that which 
relates to the transmission of power or ‘he 
strength of gearing. This is a the dri ‘ts. 


man and engineer what the ‘ Pract ¢a] 
Treatise on Gearing ” is to the shop man, ind 


in it will be found, in the shape of form» |as 
and rules, all that is required for the projer 
delineation of gear wheels, with the ex< 

tion noted above. The higher mathematics 
are not made use of, the book being 
easily within the comprebension of all \ ho 
are acquainted with ordinary algebra and 
elements of trigonometry, or are willing jo 
study these branches a little. The rules 
and formulas given are those that have been 
in use in the drafting-room of the publishers, 
the Brown & Sharpe Mfg. Company, and 
consequently are those and those only that 
have been found to be practical and use/{\i] 
and adapted to every-day use in the drafting 
room and shop. The book is liberally ein 
bellished with engravings, and every subj«ct 
taken up is made as plain as its nature anid 
the scope of the treatment will admit of, 
All the commonly used kinds of gearing are 
discussed and the principles governing their 
construction explained. There are also tables 
giving all the dimensions, tooth parts, angles, 
etc. There is achapter on gear patterns, one 
on bevel gears and another on bevel gear 
cutters; one giving directions for cutting 
bevel gears with rotary cutters. One chapter 
deals with indexing any whole or fractional 


number, and anothet with gearing lathes 
for screw cutting. The printing, engrav- 


ings and binding are excellent, and the book 
will undoubtedly be considered by practical! 
men a valuable addition to the literature of 
the subject. It is published by the Brown 
& Sharpe Mfg. Company, Providence, R. I. 


Cloth, $2. 
ES TLONS. ab AND) 


Y fe SInSWERS 


Questions - pe interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initicls 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separat 
sheet. 























(113) R. G., Huntington, W. Va., writes: 
I would like to learn the art of making blue 
prints. Howshould I go about it? There is 
no teacher in this place. .A.—See answer to 
Question 117, in our issue of March 5, 1891 


(114) C. W. M., Westfield, Mass., writes 
Kindly inform me through your columns of 
a good composition for filling up holes in 
castings. A.—Lead, 9; antimony, 2; bis 
muth, 1 part, is considered to be a good mix 
ture for the purpose; it expands in cool- 
ing. 


(115) I. L. M., Waterbury, Conn., writes 
Kindly inform me through your columns if 
there. is any book published that would 
of practical use in the way of instructing a 
young man just starting to learn die-sink 
ing and engraving. A.—We do not know 
of any book treating on these subjects. 


(116) Euclid, Mechanic Falls, Me., writes 
| Kindly give me the safe pressure for an up 
right steel boiler 88 inches diameter; shell, 


8 inch thick; longitudinal seams double 
riveted; rivets, } of an inch diameter, A.- 


If the sheets are in nowise injured, and the 
workmanship is good, you may carry 18) 
pounds per square inch. 


(117) J. W. R., Chicago, Tll., writes: | 
would like you to give me some information 
which I have not been able to find anywhere 
so far. Itis the temperature of the gase: 
and products of combustion in a c upola ) 
say 24 inches diameter, at a point 3 feet 
above the melting point, when the cupola is 
running at its best. A.—We have no fig 
ures at hand which givethe temperature at 
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different heights in the cupola. The only 
way you can ‘determine this is by means of 
a | rometer. 


118) W. H. W., New Haven, Conn., 
wriies: In reply to Question 427 in your is- 
sue of October 1, 1891, you say that the 
water cannot be returned to boiler without a 
pump, trap or an injector. A few blocks 
froin Where I am located, there is a battery 
of six boilers used for heating purposes. 
There is no pump, trap or injector used to 
return the water to them. How do you 
reconcile your theory with this practice? 
4A.—We overlooked the gravity system; we 
thank you for drawing our attention to it. 


19) 8S. W., Baltimore, Md., asks: What 
is tl composition of gun metal? A.—Gun 
metal is an alloy of copper and tin, very 
commonly a small amount of zinc is added; 
this m¢ akes the alloy mix better, and lean to 
the character of brass by increasing the 
mallcability without materially reducing the 
hardness. Lead in small quantities improves 
the ductility of gun metal, but at the ex- 
pens e of its hardness and color; it is seldom 
adde é. The proportions of copper and tin 
vary, and may be as follows: Copper, 


87.79; tin, 9.75; zinc, 2.5. Copper, 91; tin, 
+. zinc, 2. Copper, 85; tin, 5; zinc, 10. 
Copper, 838; Hr 2; zinc, 15. Copper, 92 5; 
tin, 5; zinc, Who are the manufac- 


turers of a bea of castings? A.—They 
can be made in any first class brass foundry. 


(120) J. D., Bluefield, W. Va..writes : Please 
answer the following question : Anengineer’s 
pocket-book gives ‘the following formula: 


¥ S (' «s i °): in which X is the 


distance traveled by the piston before steam 
is cut off; S, stroke of piston; Z, lap in 
inches ; 7, lead in inches; 7’, travel of slide 
valve. What I want to know is, where does 
the author get his 1 (one) from? 2. Also 
will this rule give correct cut-off for a whole 
revolution ? I claim not, except by making 
a little alteration to slide valve by deducting 
from or adding to the lap. A.—The formula 
is not correct. Locomotive builders make 
the lap at each end of the valve equal ; for 
obtaining an equal cut-off in the forward 
and return stroke of the piston, the saddle 
pin on the link, and the lifting shaft with 
correct length of arms must be ‘correctly lo- 
cated. 


(121) F. W. S., Orange Valley, N. J., 
writes: Kindly oe 1in the meaning of the 
term cis viva, I have examined all refer- 
ence books in my possession and fail to find 
a satisfactory definition. -i.—The expres- 
sion vis véva simply means kinetic energy or 
living force of a body, or the quantity of 
work that has been stored up in a moving 
body by virtue of the action of a force, all of 
which will be given out whilst the body i is 
coming to rest. Or we may say that the e7s 
rire is the quantity of w hae which the 
stored up force in a body at any given in- 
stant could perform, if lett to itself, with- 
out afterward receiving any additional force. 
The quantity of work that a moving body is 
capable of performing whilst coming to rest 
is re epresented by the symbolic expression 4 
m*,in which m denotes the mass of the 
body, and v its velocity in feet per second. 
The expression vés viva is seldom used by 
modern writers. 


(122) C. D. D., Providence, R. I., writes 
Kindly answer the followi ing question. In 
one of your back numbers (1 think it was in 
1888) in answer to a question relating to the 
horse power of shafting, you give the fol- 
lowing formula: , ; 

, DF x R 

90 
In your answer to Question 524 in your 
issue of December 8, 1891, you give i= 
DF? xs 

155 
which formula is right, or are they both 
right under different conditions? A.—The 
second formula to which you refer is applica- 
me to head shafts supported by bearings 

se to each side of the main pulley or gear, 
so as to wholly guard against the transverse 
strain, The first formula is applicable to 
line shafting, from which power is taken at 
intervals, bearings 8 feet apart. See answer 
to Question 57 in our issue of February 4, 
current volume. It should, however, be 
stated that all engineers do not use the same 
divisors as given above, as authorities differ 
on this subject; but we believe that the 
foregoing formulas will give good and safe 
results in the majority of cases. 


Now what I wish to know is, 


123) F. J. N., Brooklyn, N. Y., writes: 
Please answer the following: I have 50 


pieces 5 inches long 4 inch square; they 
stand on theirends ona table. I wish to 
know how fast they will fall; they are 
forced off the edge of the table, and each is 
to follow its former one as close as it is pos- 
sible. Scientific men teach us that the 
iverage velocity of a falling body is 32 feet 
per second; but how long will it take to fall 
through the first 5 inches? A.—You are 
slightly mistaken in saying that the average 


g the acceleration due to gravity = 


ond; 82 feet, or more correctly 32} feet per 
second is the acceleration due to gravity. 
The time it takes for a body to fall in 
vacuum through a given distance is found 


BR, 
= , 1n 


which ¢ denotes the time in seconds, é the 
height in feet through which the body falls, 
32.16 
feet per second. It is evident that each 
piece must fall through 5 inches = .416 feet 
before the next one can commence its fall. 
Substituting for the symbols their values, | 


we have ¢ = 2 2X ake 

32.16 
required for each piece to fall through 5 
inehes; consequently the time required to 
force all the pieces off the table will be 
(50 — 1) X .16 = 7.84 seconds. 


(124) F. E., Schenectady, N. Y., writes: 
Please inform me through your columns 
how many foot-pounds of work will be 
necessary in actual practice to compress 4 
piece of Bessemer steel at a forging heat of 
say 3x5x1 inch initial size to a size of say 4 
x74x4 inch. A.—It is impossible to answer 
your question with a degree of exactness, 
since there is no reliable data at hand upon 
which to base the calculation. The strength 
of heated metals has long been a subject of 
debate, and has not yet been satisfactorily 
settled by experiment. Tie term forging 
heat is also very indefinite. Assuming that 
under the conditions it takes 50 tons per 
square inch to compress the metal, then since 
there are 3x5 = 15 square inches of metal to 
compress, it will require 15 X 50 = 750 tons 
to start compression, and if this pressure 
does not change during the time the metal 
is reduced to a thickness of half inch, then 
the work performed will be equal to 3 x 
750 = 31.2 foot tons. Of course this is only 
a rough approximation, but it may serve as 
a guide in designing. How many foot 
pounds of work will be required to punch 
an oval hole say 3x? intoa piece of Bessemer 
steel say 4 inches deep at a forging heat ? 
A.—Assuming the circumference of the 
hole to be 6.5 inches, its depth 4 inches, 
then the area which will resist shearing will 
be 26 square inches. If now the shearing 
resistance is 25 tons per square inch, then it 
will require 26 & 25 = 650 tons to start 
shearing ; at the depth of 4 incbes this force 
will be 0, hence the average force will be 
680 — 325 tons, and the work done will be 
i's ; he 325 = 108.3 foot tons. 


125) C. F., Guttenberg, Iowa, writes: 
Kindly give us your opinion in regard tothe 
following: There is an engine for sale, for 
the reason that it is not economical enough, 
and I think it is too large. The plant at 
present requires no more than 45 II. P. The 
engine has a throttling governor. With 60 


pounds boiler pressure, cutting off at 4 


by the following formula: 





= .160f a second | 


stroke and making 62 turns per minute 
(formerly 85) uses about 1 ton of water per 
hour. The engine is rated at 150 horse- 


power; cylinder "20x30 inches, rocking valve, 
variable cut-off, independent exhaust ; 
Gardner governor; 18 foot fly-wheel weigh 

ing 8 tons; size of main shaft 6 feet long, 8 
inches diameter coupled to a shaft 10 feet 
long, 7 inches diameter, and to another 14 
feet by 54 inches diameter; one 6 feet by 20 
inch split pulley. The engine is very near 
as good as new; it has never been run to ex 

ceed more than one-half of its capacity. It 
is to be sold to make room for lighter power 
for a new milling process. What I should 
like toknow is whether any gain could be 
derived by putting on say an 11 inch cylin- 
der with the same stroke, using steam at 100 
pounds boiler pressure and using an auto- 
matic governor? The shatt and fly-wheel 
are larger than need be, producing unneces- 
sary friction, and it is this part that troubles 
me. Considering that the present engine 
cannot be disposed of, and in order to make 
a change, it would have to be taken out; 
also foundation, and a new foundation 
made,a new engine put in. It strikes me 
that the above might be worth the cost. If 
not asking too much, please state size of 
cylinder, ports, and size of slide valve you 
would think proper. A.—We do not favor 
putting a small cylinder in place of the 
large one, as the reduction of power is too 
great. Itis diflicult to advise you what size 
of engine to adopt, as we know nothing of 
the surrounding circumstances or the par- 
ticular duty required «f the engine. If 
there is sufficient water supply, may be 
advisable to use a condensing engine. If a 
non-condensing engine is required and other 
circumstances will permit, we should use a 
9}x12-inch engine running at arate of 200 
revolutions per minute; this will be amply 
large to furnish 45 horse power with the 
boiler pressure you mention. With an en- 
gine properly designed for the duty it has to 
perform the saving of fuel will soon pay 
for the extra expense in putting in a new 


decide to use an ordinary slide valve, you 
may find its dimensions by following the 
instructions given in our issue of May 1, 


page 5, 1890. 
(126) A. F. M., Holyoke, Mass., writes: 


In your issue of October 29, 1891, I see a 
formula given for determining the thickness 
of cylinder walls, such as are used for 
hydraulic presses. Now, either I misunder- 
stand the formula, or else it is of little use; 
for instance, you give an example: s = 
3,000 pounds, safe tensile strength; p = 
1,285 pounds, pressure per square inch; 7 

4 inches, inside radius of cylinder; ¢ = 3 
inches, thickness of cylinder walls. For 
computing the thickness you have: 


tne eT 1,286 x 4 
— gs—p 3,000 — 1,286 
5.1m = sinches. 
1,714 
Now what I would say is, that a cylinder of 


the foregoing dimensions ought to safely 
withstand a pressure of double if not more 


than 1,286 pounds, and include a factor of 


safety for shock and jar. Further, if the 
formula given is trustwortby, how about 
the following case: Let s = 3,000 pounds, 
p = $%,000 pounds, r = 1.5, tf =2. We 
have, then: 
res Gs 3,000 Kk 1.5 _ 4,500 

~ @—p 3,000 — 3,000 0 


It is well understood that when the press- 
ure equals the safe tensile strength of the 
material it is impossible to construct a cyl 
inder that will ll the requirements of the 
vase. I have built several cylinders to work 
under a pressure varying from 2,500 to 
3,200 pounds, with the following sizes: Di 
ameter of cylinder inside, 3 inches; thick- 
ness of walls, 34 inches; material, ordinary 
cast-iron. I should have no great fear of 
guarantecing the same cylinder for 4,000 
pounds. The formula which | was guided 
by is one given by John W. Hill, and is 

r jt ax in which 7 denotes the 

Vp 

outside radius of cylinder, 7 inside radius of 
cylinder, 7’ tensile strength = 16,500 pounds, 
P pressure per square inch. But from 
actual experience we have found that even 
this formula is excessive. I intended to say 
that the question asked by A. b. is one | 
have tried to settle myself many times, and 
I congratulated myself that L had succeeded, 
but when I saw your answer I am afraid | 
shall have to wait a while longer. The 
formula which I quote (J. W. Hill’s) | know 
to be excessively ‘* safe,’’ commercially, from 
the fact that a company who do some 
considerable hydraulic work do not work up 
4 his figures; in fact, not more than half 
he strength in some cases, and they have no 
trouble by presses failing. .4.—The formula 
we have given in our issue of October 29, 
we believe to be a good one, and will vive 
safe results which agree very closely with 
the results of the formula used in ordnance 
construction, as you will see by referring to 
the article treating on the ss in cylinders 
in our issue of Febru: ary 4, current volume. 
In regard to the first rt Be in which you 


4,500 


obtain , it may be stated that with 


the factor of safety as adopted in our formu 

, the figures show that the limit of safety 
bas been reached, and it does not impair the 
value of the formula, no more than similar 
results will impair the value of the formula 
which you use asa guide; for instance, if 
you take the pressure equal to the tensile 
strength in your formula, as you have done 
in ours, you will have the same apparent 
quandary, but which really shows that a 
limit has been reached. Applying Mr. 
Hill’s formula to the cylinders you have de 
signed, then if we aeeereeee you correctly 


/ 16, 900 + 3,200 __ 
16,500 — 4,200 


1.8 inches very nearly for the outside radius, 
which leaves for the thickness ot cylinder 
walls 1.8— 1.5 = .3 of an inch, and yet 
you have made the cylinder walls 34 inches 
thick, which shows that in this case you 
have not been guided by that formula, Of 
course, you did perfectly right to increase 
the thickness as obtained by computation, 
because a tensile stress of 16,500 pounds pcr 
square inch is, or very nearly so, the ulti 
mate strength of cast-iron, and allows prac- 
tically nothing for a factor of safety. On 
the other hand, if you use the same tensile 
stress in the formula we have given, then 
the thickness of the cylinder walls which 
you have designed shouid have been 

¢ = 3.200 X 1.5 386 of an 

16,500 — 3,200 

which practically agrees with result obtain 
ed by your formula, and of course this 
thickness should not be adopted, because 
nothing is allowed for a factor of safety. 
The whole matter reduces itself to this 
question: What factor of safety shall we 


we have R 





inch, 





engine, and the result will be far more sat- 
isfactory than changing the cylinders on 


the old engine. The space which may be 
gained by putting in a new one may be of 
considerable importance. For the size of 
engine mentioned we should make the steam 





velocity of a falling body is 32 feet per sec- 


ports 7 inches long by § inch wide. If you 


adopt? If we adopt 38,000 pounds per 
square inch of cast-iron for the safe tensile 
stress, then the factor of safety will be about 
6. If 


work, then do so. 


your experience shows that a lower 
| factor of safety can be used for your class of 
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Shafting Straighteners. J. H.Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy,N.Y. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
A. D. Pentz, Consulting. Tools, Elizabeth, N. J. 
See Gage advertisement below. 

* Bradley's Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Gage Tool Co.'s Self Setting Plane does more and 
better work in less time. On trial. Vineland, N. J. 
The Improved Justice Hammer. Williams, White 
& Co., Moline, Tl, manufacturers, 

For Foundrymen’s Metallic Pattern Lette ‘« and 
Figures, send to Knight & Son, Seneca Falls. N. Y. 

Pattern and Brand Letters. A variety of pan 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock Ra 
Manning, Maxwell & Moore, 111 Liberty St., N. 
Selden Packing for stuffing box, with or eco 
rubber core. Randolph Brandt,38 Cortlandt St.,N.Y, 
S.A Smith, 238 Canal St., Chicago, Ill, is agent 
for Holbrook’s new loaded rawhide mallets. 

Send for sample pages of “ Barrus Boiler Tests, 
to Gowing & Co., Mason Building, Boston, Mass. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 
For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 188 Jack- 
son St.. Chicago, IHL, 
Save small iron from foundry refuse. It 
Use the Woodruff Pat. Separating Machine, 
bon Machine Works, New Haven, Conn. 
S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, witb 
their patent adjustable dies and guide S.A. Smith 
23.8 Canal Street, Chicago, Ill, western agent. 
“¢ “Only Drill Press built on 
‘7 | . y . . . 
} Ko-rekt > principles, 
| Even if they come from Jersey.” 
ed Gould & Eberhardt, New Ark, N. J 
( silane treatise on Screws and Screw-making 
with clear and concise explanation of the methods 
95 illustrations. Price, $1.25 postpaid. E. & F.N 
Spon, 12 Cortlandt St., N. Y. 

Patent Soliciting of High Class. 

D. Walter Brown, Counsel in Patent Cases. 

31 Nassau street, New York. 

Send for Brief History of Patent Legislation. 
What do you want to buy’ We will send 
without cost to you, catalogues, price lists, and in 
tormation concerning anything you wish. Paret, 
Willey & Co., 265 Broadway, 


The Brown & Sharpe Mfg. Co, Providence, R. 1, 
have just published a book, entitled ** Formulas in 
Gearing,” which supple ments their * Practical 
rreatise on Gearing,’ and furnishes simple formu- 
las for solving the problems that oceur in making 
gears. Price $2, postpaid. 

De Lamater Screw Propeller W ee by 
The Samuel L. Moore & Sons Co., Elizabethport, N, 
J.. who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 

* Binders” for the AMERICAN MACHINIST. Two 
styles—the “ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
bas stiff board covers, while the latter has flexible 
covers With full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 
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By S. BoLLAND. 


I. 
The following question was referred to 
me by the AMERICAN “Will 
scrap mixed with pig iron produce sounder 


MACHINIST, 


and cleaner castings than would result from 
the use of pig iron alone’’? 

An indefinite answer to a question of such 
importance would be disallowable and un- 
just, so I seize the opportunity presented in 
the question of giving my views upon the 
whole subject of mixing irons, out of which 
I hope the querist will be able to extract as 
much information as will serve his purpose. 

It is the the founder to 
produce castings which will best meet all of 


business of iron 


the numerous demands—fineness combined 
with hardness, fineness combined with soft- 


ness, strength to resist pressures and 
strains, ete. 

He must also be 
different brands of i 
duce mixtures which will 


impossible demands created by 


able, by a — se 
lection of iron, pro 
meet the pk 
faults in 
as well as the countless con- 
ditions which, owing to the nature of the 


case, are imperative and can only be met 


construction, 


successfully by correct mixtures, 
Now, is it not true that these emergencies 
are met, in a great majority of cases, by the 





merest chance, and not until after great loss 
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has been sustained, from repeated experi- 


menting, is success achieved? And, be it 


remembered, such success is, at best, only 


partial, for owing to the lack of correct 


data the whole experience must inevitably 


be repeated whenever the emergency again 
presents itself. 


I would ask, what guide has the founder 
ever had ordinarily, other than the bare 


statement that No. 1 iron is all 
shows large crystals, smooth and bright, 


soft, almost to sponginess, in some cases, 


and that all such irons are to be chosen for 


use in the production of light castings; 
whilst No. 2 isto be recognized as being 


lighter in color, and to have smaller crystals 


than No. 1, eminently adapted for general 
work, machinery castings, etc.; and again, 


that No. 3 is all such iron as shows a greater 


density than No. 2, with a slight mottle in 
dicated, and that this latter is to be used for 
the heaviest work? 

This, strange as it may seem, is about all 
that the average founder knows about cast 
iron; is it any wonder that so many blunders 
are made? 

It is no uncommon thing to hear of some 
founder who has met with a difficulty, 
caused by a too free use of No. 1 iron, try- 
ing to overcome the same by making still 
further additions to his mixture of the same 
brand, this because of the generally accepted 
idea that No. liron is the panacea for all 
evils of whatever nature. 

Such a person, wise in his own conceit, 
would ridicule the idea of overcoming his 
difficulty by means directly opposite to those 
he was pursuing; nevertheless, such a course 
would, in al! probability, be the only one to 
take if success is to be assured. 

Not unfrequently, when I have failed to 
obtain a degree of softness which was satis- 
factory by the use of No. 1 irons, I have 
had no difficulty whatever when No. 2 has 
been substituted, and it has been no uncom- 
mon thing in my experience to discover that 
the scrap pile contained the most valuable 
stock in hand; in fact, I know of one found- 
ry in particular where strictly assorted scrap 
is used almost exclusively, with very excel- 
lent results, but that is because of the 
superior knowledge of the foreman, who 
has devoted himself to the study of such 
matters. 

It will not be out of place just here to 
relate an experience of my own which bears 
directly upon this subject. 

Some years ago I was called upon to take 
charge of a foundry where they had been 
experiencing considerable trouble with their 
iron. Castings innumerable were being re- 
jected owing to their extreme hardness, and 
it had become imperative that steps be taken 
to check, by some means, the enormous 

losses they were sustaining. 

Close at hand was found a stack of No. 3 
pig-iron which had long been voted useless; 
this was flanked by an unsightly mass of 
promiscuous scrap, which, under the cir- 
cumstances, it was considered impossible to 
use. In addition to all this, I was shown 
another pile of scrap, remote from the 
foundry, which represented the accumula- 
tions of years, and footed up to the respect- 
able sum of about 400 tons. 

It was not long before I discovered what 
had caused this extraordinary waste, one 
chief cause being that the mixtures were 
arranged by one of the officials in the office, 
whose only claim to distinction in that line 
of business arose from the fact that he had, 
in some remote period of his life, held a 


such as 


I would here observe, that there was no 
‘‘Scotch” or No. 1 irons used to effect this 
result; after a careful analysis had been 
made of all the irons on hand, and their 
natures distinctly noted, suitable mixtures 
for the various kinds of work were made, 
and all upon a strictly chemical basis, with 
astonishingly successful results. 

The medium through which all this was 
accomplished was a brand of iron (on hand) 
which was exceedingly high in silicon, and 
it was the wonderful results produced by its 
agency on this occasion which changed all 
my cherished ideas in regard to mixing of 
metals on the old lines. 

My firm conviction now is that the mix- 
ing of irons cannot be intelligently carried 
on unless chemical analysis forms the basis 
of procedure; and before attempting to give 
any absolute data for the guidance of others 
in the mixing of irons by this method, I 
would ask the reader to look to me, not asa 
master in these matters, but as a student 
who has just touched on the edge of a new 
truth and desires that others, equally in- 
terested, may share in the discovery. 

Mr. Turner, demonstrator of chemistry, 
Mason College, says: ‘‘(1) Pure cast-iron— 
i. e., iron and carbon only—even if obtaina- 
ble, would not be the most suitable material 
for use in the foundry; (2) that cast-iron 
containing excessive amounts of other con- 
stituents is equally unsuitable for foundry 
purposes; (3) that the ill effects of one con- 


reduced to any degree of softness by a 
proper mixture of silicon iron; and an iron 
founder by following this rule, and studying 
analysis of the trons at his command, could 
now produce in his cupola the exact quality 
of iron most suitable to his castings, instead 
of as hitherto depending upon special and 
expensive brands, which were often very 
uncertain in producing what was required, 
although the fracture might be all that was 
desired, whilst the only explanation was to 
be found in analysis. 

Such evidence, coupled with personal ob- 
servation and constant practice, forces us to 
the conclusion that a new era is dawning 
upon us in so far as relates to this subject, 
and already do we notice astonishing results 
from the adoption of the method of chemi- 
cal analysis in the production of cast-iron 
car wheels. We quote from the same au- 
thority, who says: ‘‘Some years ago it 
was thought that only ‘ Hanging Rock’ or 
‘Salisbury’ cold blast charcoal irons were 
good enough for car wheels, and these irons 
brought very much higher prices than other 
irons. The chemists at length discovered 
that the peculiar characteristic was that they 
were lower in sé/icon than hot blast and coke 
irons, and reasoned therefrom: (1) that if 
other irons could be found having identical 
analysis, they would be equally good in 
quality; (2) that if the sé/icon in coke and 
other hot blast irons could be reduced to 











stituent can, at best, be only imperfectly 
neutralized by the addition of another con- 
stituent; (4) that there isa suitable propor- 
tion for each constituent present in cast- 
iron. This proportion depends upon the 
character of the product which is desired, 
and upon the proportion of other elements 
present; (5) that variations in the proportion 
of sé/icon afford a trustworthy and inexpen- 
sive means of producing a cast-iron of any 


sible with the material employed.” 

In support of the fifth clause, relating to 
silicon, we quote from, William Kent, in 
AMERICAN MACHINIST, February 20th, 1890, 
where he says that ‘‘Mr. Charles Wood | 
claims for himself, assisted by Mr. Stead, 





position at a smelting furnace. His method | 
was to take portions of the several brands | 
either alone or in varying mixture, and| 
make a crucible test of a very limited kind, | 
and from such tests a formula was made out | 
for the guidance of the foreman, with the | 
result as above stated. 

To overcome these evils recourse was had | 
to very stringent measures; the services of 
the quondam mixer were dispensed with at 
once, and those of a metallurgical chemist 
engaged, by the aid of whom I was enabled, 
in six months, to use up every pound of 
this so called obnoxious iron, to the great 
satisfaction of my employer, from whom I 
received the highest encomiums. 


the discovery that st/icon had the power of | 
reducing the combined carbon into uncom- | 
bined carbon, or, in other words, to convert 
white iron into gray iron.” Experiments | 
made at numerous foundries in France had | 
completely established the fact and con. | 
firmed the statements made by Mr. Wood. | 
The custom of purchasing irons by their | 
fracture, Mr. Wood said, in order to obtain | 
sound castings was a great mistake and | 
must be abandoned. He admitted that | 
hitherto it had been the only practical sys: | 
tem known, and that founders in order to | 
make soft castings had always gone to. 
Scotch No, 1 or like rich brands to mix with 
other qualities in order to produce this | 


result, but he had shown that the common- 





| greatly reduced. 


A New DRILL Cuuck 


the same percentage that existed in these 
cold blast irons, either by partial blowing in 
a converter or by diluting the iron in the 
cupola with irons or steel that contained 
little or no silicon (such as steel rail ends), 
the same results would be found. Practical 
experiments demonstrated the truth of these 
theories, and now there is probably more 
iron used in making car wheels than the 


| Whole product of the ‘Hanging Rock’ and 
required mechanical character which is pos- 


the ‘Salisbury’ districts, these irons no 
longer bringing the fancy prices, relatively, 
to other irons that they once did; irons 


|furmerly considered not good enough are 


now in demand for the purpose, and the 
cost of the iron used in a car wheel is 

‘The timeis probably not far distant when 
pig iron for foundry purposes will be bought 
and sold on analysis, just as iron for Besse- 
mer and other steel now is, and the results 
will be stronger and cheaper castings, more 
certainty in quality of product, lower prices 
for fancy brands of iron sold on their old 
reputations, and higher prices for scrap, 
white iron, silver gray and other varieties 
hitherto undervalued.” 

In my next I shall attempt to give an 
account of some of the chemical substances 
found in irons of different kinds and how-to 
combine them to obtain certain results. 

lle = 

The extension of the Lehigh Valley Rail 





road line to Buffalo will call for a material 





est-iron, such as mottled and white, could be | increase in motive power and cars. Orderg 


‘have been given by the company to ii, 

| Baldwin Locomotive Works for twenty-!ive 

locomotives, and a large number of carg 

have been ordered. It is expected that ile 

connections of the road between Jersey ( ity 

and Buffalo will be completed by May | 
ere ee 


A New Drill Chuck. 


We illustrate herewith a drill chick, 
which has recently been patented by 
Geo. W. Francis, 126 Carpenter st: 
Reading, Pa. 

The chuck consists 9f an outer shell 
within which there is acylinder (D), w} 
can be rotated by means of the worm 
worm teeth shown, the latter being «1 
upon its periphery. This cylinder is bored 
longitudinally to receive the three harde: 
steel jaws (//), the form of these jaws be 
clearly indicated by the outline engravinses. 
To each jaw there is attached a small arin 
or lever J, the end of which is held withi: 
suitably formed recess in the outer sh: 
the effect of this being to rotate the jaws 
within the cylinder as the latter revoly 
thus bringing the edges of the jaws 
gether, as shown in Fig. 2, which is a cross 
section of the chuck. Fig. 3 shows the jaws 
partly opened to receive a drill. 

It will be noticed that the form and 
rangement of the jaws is such that any 1 
sistance of the drill tends to tighten the 
jaws still more upon it, so that it may ty 
said to be a self-gripping chuck, in which 
the gripping force is proportioned to the re 
sistance encountered, and it has been show 
by trial that the chuck is fully able to drive 
any drill within its capacity up to the full 
strength of the drill. A spring ring keeps 
the jawsin place at all times in whateve: 
position they may be placed. 

-_ —— 
Personal, 


Mr. Charles A. Clarke, of the old machin 
ery firm of Hill, Clarke & Co., Boston—the 
firm having been established in 1853—wil] 
hereafter reside in Chicago, in which city li 
will manage the business of the firm’s west 
ern branch, the firm having lately purchase 
the business heretofore carried on by A. J 
Kirkwood & Co., at Nos. 12 and 14 8. Cana! 
street, in that city. The Chicago branch 
will add the special lines of machine tools 
with which the eastern house has been so 
long and so widely identified. Mr. Clarke's 
business and social qualities can be «ck 
pended upon to make him a useful and 
agrecable citizen of the World’s Fair City. 














Co., of Chattanooga, Tenn. 

The city of Knoxville, Tenn., will spend during 
the year $125,000 for bridges. 

The Fort Worth (Texas) Iron Works has increased 
its capital stock from $50,000 to $100,000. 

The Blandon Rolling-mills, Reading, Pa., are to 
be operated, it is reported, by a new company. 





An ice factory, with 50 tons daily capacity, wil! 
be built at Chattanooga, Tenn., by Brown & Rettig. 

The Central Railway Co., Baltimore, Md., will 
build an electric power plant to operate its street 
railway. 

The Chicago Insulated Wire Company have been 
incorporated, at Charles City, Iowa, with a capital 
of $300,000. 

Kirckefer Bros, & Co. will erect a tin-plate plant 
at Milwaukee, Wis., with an annual capacity of 
6,000 tons. 


The American Axe Co. are fitting up the shop on 
the upper dam at Oakland, Me., preparatory to 
making scythes. 


Knowlton Bros., of Watertown, N. Y., have been 
incorporated to manufacture pulp and_ paper. 
Capital, $1,000,000. 


The Rome Cotton Tie Co., at Rome, Ga., will add 
new machinery and increase the number of its 
puddling furnaces. 


It is stated that Messrs. Hackett & McKernon 
will erect an iron foundry and machine shops in 
North Wiikesboro, N. C, 

The Tremont Engine and Boiler Works of 
Schuylkill County, Pa., has been chartered, with a 
capital stock of $100,000, 





ee 
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he Henry Dalton & Sons Co. has filed articles of 

in orporation at Oakland, Cal; capital stock, 

¢100.000. The purpose is to conduct foundry and 
n 1ine shops, etc. 

: City Council (Richmond, Va .) has adopted a 


res lution appropriating $125,000 of 4 per cent. city 
bonds, to be used for purchasing site and erecting 
a etric light plant. 


adusky, Ohio, is endeavoring to raise $150,000 
ie purpose of inducing an eastern concern, 
k cn as the Aluminum Steel and Alloy Company, 
ate a plant in that city. 
Holland Radiator Manufacturing Co, of 
( igo, Ili., is contemplating establishing a plant 
llarriman, Tenn., for the manufacturing of 
steam and hot water radiators, etc. 
new blooming: mill, 64x144 feet, will be erected 
by the Midland Steel Co., of Muncie, Ind , to be 
! in connection with the rolling-mill. It will 
work to an additional 150 men. 


e Horton Iron Co. has been organized at Du- 

Minn., with a capital stock of $500,000; incor- 

porators, R H. Harris, R. P. Edson, H. B. Moore 
and W. G. Horton, of Mayville, N D. 


ie Dickinson Arms Co, Little Rock, Ark., has 
been organized, with W. W. Dickinson, president ; 
1’. F. Darragh, vice-president, and J. W. Dickinson, 
secretary. The capital stock is $25,000. 

lhe Stupp Bros. Bridge and Iron Co., of St. Louis* 
are enlarging their plant by a 40x60 foot addition to 
their works, and considerable new machinery. 
Still further equipment is contemplated. 

The Williams Engine Co., Baltimore, Md., write 
us that their business is driving them, orders being 
brisk and inquiries numerous. They are putting in 
new tools especially suited to their work. 

The Noble Bros. Company, capitalized at $25,000, 
have been incorporated to operate the Murray & 
Stevenson foundry and machine shops, at Anniston, 
Ala. the same having been purchased by the com- 
pany. 

Hi, C. Valentine and others have leased the found- 
ry at the Valentine Iron Works, near Bellefonte, 
Pa., for the purpose of starting a scale factory, and 
a large force of men are already at work on the 
huildings. 

In Fernandina, Fla., work is progressing on the 
ear shops of the Florida Central & Peninsular R. 
R., and as soon as completed the machinery of the 
femporary shops at Tallahassee will be removed to 
Fernandina. 

The Union Iron Works at San Francisco, Cal., 
have purchased the Pacific Iron Works. The pur 
chase includes the tools, patterns, drawings, en- 
gines, boilers, shafting, ete., and good will, but 
not stocks or accounts. 


N. E. Ayer & Co. will establish a rolling-mill at 
Portland, Ore., for the manufacture of merchant 
bar-iron. Work will begin at once,and it is ex- 
pected that the plant will be in operation, employ- 
ing 100 hands, by July next. 


The Comins Mfg. Company have been organized 
at Columbus, Ohio, with a cash capital of $25,000. 
The company will‘oceupy the old Stevenson Found- 
ry, and engage in the manufacture of engines and 
boilers, and other mechanical appliances. 

The Pittsburgh Tin-plate Works; capital, $60,- 
000; to manufacture iron or steel, or both, or any 
other metal or of any article of commerce from 
metal or wood or both; incorporators: W. P. 
Beaver, Jas. B. Strawbridge, W. N. Voegtly. 


J. Wendell Cole, P. O. Box 84, Columbus, Ohio, 
and Box 152, Chicago, Ill., has issued a very neat 
and comprehensive circular, illustrating and de- 
scribing the Sellers tool grinder. Mr. Cole is spe- 
cial sales agent for a large variety of grinding ma- 
chines. 

The Springfield Iron Company, of Springfield, 
lll., are increasing their capacity for the produc- 
tion of track bolts. Additional machines have 
been added, and the company will shortly be ina 
position to turn out at least 50 per cent. more than 

herto. 

Last week the rolling-mill of the Roanoke Iron 
( at Roanoke, Va, commenced operations. 
Eleven of the 15 furnaces were lighted, giving em- 
ployment to 100 men, and the remaining 4 will be 
lighted soon, which will give empioyment to an ad- 
litional 50 men. 

Che Columbia Car and Tool Works, of Portland, 
Oregon, has been formed for the manufacture 
and sale of machinery, cars, etc. The capital stock 
of the company is $100,000. Henry Halen, H. H. 
Lovejoy, Leo Fried and Maurel Heacock are the 
promoters of the project. 


he Schenectady Locomotive Works, Schenecta 

N. Y., have awarded John McDermott, of that 

the contract to build for them a capacious 

new foundry. The new building will be 346 feet 

<and 100feet wide, and will be located on the 
side of Romeyn street. 


e American Coal Co., recently incorporated at 
Birmingham, Ala., with Victor Gage as president, 
develop coal mines in Walker County. Outfit 
jachinery for a daily output of 500 tons will be 
t in at once, and the president of the company is 

w in the market for the requisite machinery. 


lhe electric power plant at Camden, Ark., is to 
greatly improved. A powerful engine, 280 
rse-power, and a sixty arc dynamo are en route 
m the Thomson-Houston Company’s factory, in 
ew York, and upon their arrival work will com 
mence at once toward putting the plant in good 


der 





J. & J. B. Milholland, Pittsburgh, Pa., builders of 
wire rope haulage engines, hoisting engines and 
other mining machinery, steam engines, etc., have 
contracted for the building of an addition to their 
shop 40x100 feet, three stories high. They will 
equip this addition with special tools suited to their 
work. 

Mr. William Lodge has withdrawn from the man- 
agement of the manufacturing department of the 
Lodge & Davis Machine Tool Company, at Cincin- 
nati, and is getting ready to build a line of machine 
tools in an establishment of his own in the same 
city. We understand that he sti.l retains his finan- 
cial interest in the L. & D. M. T. Co. 


A new corporation, known as the Finch Mfg. 
Company, and composed of local capitalists, have 
made arrangements to purchase the plantof I. A 
Finch & Co., at Scranton, Pa. The new concern 
has a capital stock of $400,000. The foundry plant, 
which now embraces a tract 450x250 feet, will be 
considerably enlarged and improved. 


The Schuster Foundry Company has been organ- 
ized, at South Pittsburgh, Tenn., to manufacture 
coil pipe under patents of L. Schuster, of Philadel- 
phia. The company has already commenced oper- 
ations in temporary quarters, and will at once 
erect a building 80x200 feet. Forty wo1kmen are 
now employed, most of them being skilled. 


J. F. Gibb has bought out the interest of Geo. W. 
Barrett and Z. T. Babcock, in the Geo. W. Barrett 
Elevator and Machine Works, Cleveland, O., and 
will, in conjunction with John R. Dick, the remain- 
ing partner, carry on the business under the name 
of The Columbia Elevator and Machine Works, 
builders of passenger and freight, steam, hydraulic 
electric and hand-power elevators. 


The Rue Manufacturing Co., 118 North Ninth 
street, Philadelphia, Pa., has issued a new cata- 
logue cf the ‘** Little Giant’ and “ Unique”’ injec- 
tors, boiler washing and testing machines, ejec- 
tors, etc. The different appliances are illustrated ; 
also the manner of applying both the lifting and 
non-lifting injectors of each kind. These injectors 
are made for all kinds of service where an injector 
is required. 


Mr. Benj. Sebastian, Jr., who was formerly at. the 
head of the Sebastian-May Company, of Cincinnati, 
and later of Sidney, Ohio, withdrew from that com- 
pany some time ago, and has now organized the 
Sebastian Lathe Company at Cincinnati. With an 
experience of some seventeen years in the tool 
business, Mr. Sebastian has reason to think that 
the new company will be able to secure its share of 
the business. 


It is officially announced that the New York 
Central Railroad will build shops just outside 
Buffalo that will employ 1,200 to 1,500 men. Work 
will be begun April 1, and it is intended to have 
them so far complete in July that 700 men can be em- 
ployed on repairs. The intention is to increase the 
shops later on so as to embrace the building of lo- 
comotives. The shops and tracks will occupy 100 
acres of land. It is understood that the shops of 
the Central at Syracuse will be abandoned as soon 
as the Buffalo shops are ready for occupancy. 


We have received the catalogue of the Boston 
Gear Works, of 31 Hartford street, Boston, Mass. 
The front of the cover is embellished with an em- 
bossed bronze gear wheel, and within the covers 
will be found a great deal of information relating 
to gear wheels. The listof brass gears is especially 
fulland complete. A new gear gauge is described 
and illustrated and also fiberoid gears, which are 
used where it is important to do away with noise 
at high speeds. The last two pages contain useful 
tables and formulas to be used in connection with 
gearing. The catalogueis free toe business firms; 
others are charged 10 cents for it, which is refunded 
with the first order. 





Machinists’ Supplies and Iron. 


New York, March 19, 1892. 

Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $16.50 to $17.50; No. 2, 
$15.25 to $16.50; Grey Forge, $14 to $14.50. Southern 
brands of good quality are obtainable at $15.75 to 
$17 for No.1 Foundry; $15 to $16 for No. 2; and 
$13.50 to $14 for Grey Forge. 

Scotch Pig—Coltness is quoted at $21; 
$20.25 for Eglington. 

Antimony—The market is stronger. 

We quote Hallett’s, 10.80c.to 10.90c.; Cookson's, 
14\éc. to 15c.; and L. X., 12c. to 1244e. 

Copper—The market has advanced. For Lake Cop- 
per 115¢c. to 1134¢c. 1s asked. Casting Copper rules at 
11\¥ée. to 1144e. 

Lead—Sales are reported at 4.15¢c. and a shade 
under. The best bid is 4 10c. with 4.15c. asked. 

Lard Oil—the market is firm at 56c. to 57c. for 
Prime City. Western on spot is quoted at 55c. to 56c. 

Spelter—The market continues more or less 
nominal at 4.50c. to 4.55¢. for New York delivery. 

Tin—The spot market is weaker at 19.60c. quoted 
for spot, with sales of 20 tons for July delivery at 
19.70c. 


and 





*WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded. 





Wanted—Al Piper, Kidder Machine Company, 
Franklin Falls, N. H. 

Three first-class too] makers wanted by the Ottum 
wa Iron Works, Ottumwa, Iowa. 

Position wanted by a young man who is a first- 
class metal pattern maker; best of references. 
Box 77, AMERICAN MACHINIST. 





Wanted—Situation byan all-round machinist ac- 
customed to handling men and tools to produce 
work at least possible cost. Box 78, AM. MACH. 

Wanted— Position as traveling salesman by prac- 
tical machinist, American; 2 years on the road; en- 
gines or other machinery pref’d. Bux 43, Am. Macn. 

A first-class designer and builder of special tools 
wants position; at present have charge of electric 
shop. Address Box 73, AMERICAN MACHINIST. 

Wanted—Position as draftsman by an appren- 
ticed mechanic, with tech. education_and exp. in 
drafting-room; age, 23. W.L.S., Am. MacnInist. 


Wanted—Draftsman exp inthe designing of mod- 
ern steam pumping mach’y. _Apply Stating age, 
exp. and salary expected to Ohio, AM. MACHINIST. 


Wanted—Foundry foreman desires a position, 
well posted in ali details. Alireferences. Address 
Box 79, AMERICAN MACHINIST. 


Wanted—Situation by a practical blacksmith ac- 
customed to all kinds of mach’y forging, tool dress- 
ing, tempering, etc., best of refs. B. K S8., Am. Macu. 


Wanted—A skillful machinist to act as foreman 
of a medium size, first-class machine shop. Refer- 
ences required. Box 80, AMERICAN MACHINIST. 


A young carriage-smith of 20 will work a month 
for an opportunity tolearn the machinist’s trade in 
a good shop. Address Reader, AMER. MACHINIST. 


A young man (25) wants position as ass’t engineer; 
has N. Y. license; good lathe hand and draftsman. 
S. W., AMERICAN MACHINIST. 


Wanted—Position by mech. draftsman with large 
exp. in constructing hoisting mach’y for electric, 
hydraulic, steam and hand power; used to making 
calculations and estimates. Time, Am. MACHINIST. 

Wanted— Man of 82, with long and successful ex- 
perience as machinist, foreman and supt., good 
draftsman and designer of tools and mach’y, wants 
tituation about May 1. ‘ Ability,’’ care AM. Macn. 

Wanted—First-class machinery salesman for 
Chicago and vicinity; must be well up in machine 
tools; a good placefor the right party with one of 
the largest manufacturers in the U. S. Address 
**Masheen,”’ care AMERICAN MACHINIST. 


A mechanical engineer in good position now, 
well experienced in marine work, steam and hy- 
draulie engineering,6 years shop and 10 years office 
experience, wants position as assistant superintend- 
ent or nvanager in or near New York. First-class 
references. Address Box 76, AMERICAN MACHINIST. 

Wanted—A new Mfg. Co. located at Alexandria, 
Va. (7 miles from Washington, D. C.), desires to en- 
large its machine shop for outside work, and a 
thorough machinist having either capital or mach’y 
and tools will be offered good inducements to take 
charge of machine shop. State experience and 
refs. Potomac Novelty Co,, Ltd., Alexandria, Va. 


A mechanical engineer; a capable and experi- 
enced manager with good executive ability is open 
for engagement. Exp’d in modern methods of 
manufacture, in interchangeable work, and in 
handling help; a successful designer of special and 
automatic mach’y; have had exp. in designing and 
erecting factories. Al ref. Advancement, Am.MAcH. 





PURE 
FEED-WATER 


For Steam Boilers. 


THE BUNNELL 
FILTER AND PROCESS 


Furnishes Steam Boilers with 


water that is absolutely freed 
from all scale producing sub- 
stances. 


Guaranteed or no sale. 


BrapLey & Company, 


SYRACUSE, N. Y. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


MOOTH 
John S.Leng’s Son & Co. NewYork. 


EEE BES 








THERE (TRON 


FOUNDER 


By SIMPSON BOLLAND, Esa. 
Illustrated with over 
pages, 
POSTPAID ON RECEIPT OF PRICE 
& SONS, 


12mo, Cloth, 400 


JOHN WILEY 


300 Engravings. 


$2.50 


NEW YORK. 





64 HARLES MURRAY: 


S/eHnoaAVLo \cad 
O/ENGRAVER on WOOD\y% 


SSZANN’ST 


NEW YORK: 





BRASS AND BRONZE CASTINGS 
A SPECIALTY. 


By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 


GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y 





HILL, CLARKE & CO. 


Boston, Mass., desire to announce that they have leased the store of 


A. J. KIRKWOOD & Co., 


12 AND 


14 SOUTH CANAL STREET, - - - - - 


CHICAGO, ILL. 


And will continue the business after April 1st, 1892, as the Chicago 
Branch of their firm, adding to the lines of Wood and Iron-Working: 
Machinery hitherto carried, a specialty of High Grade 


METAL WORKING 


MACHINE TOOLS. 


CHARLES ATHERTON CLARKE, 


Of the Boston firm of HILL, CLARKE & GO., will make his home in 
Chicago, and become the Resident Manager of the Chicago store of 


HILL, CLARKE & Co. 








NEW 
| PATTERNS! 








<8 MAC HII py oe 
gt Wilmington, Del. 


MACHINE TOOL BUILDERS. . 


Co 














WESTONiii ENCINES 


HIGH PRESSURE BOILERS AND COMPLETE POWER PLANTS. 
WESTON ENCINE CO., PAINTED POST, N. Y. 


REPRESENTATIVES. 


JULIAN SCHOLL & CO., 
40 CORTLANDT ST , NEW YORK. 


CEO. D. HOFFMAN, 
82 LAKE ST. CHICAGO. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


H.W. JOHNS MANUFACTURING 60,, 


87 Maiden Lane, NEW YORK. 
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12 AMERICAN MACHINIST 
Wanted—Two pushing and enterprising young| Mechanics send for price lists ef tools manufac- THE DEANE 
men want charge of New York salesroom and | tured by Fred. A. Welles, Milwaukee, Wis. 


agency for machines or machine tools. Have ex- 
perience as mechanical engineers and salesmen. 
ist-class mfg. concern. Address Duplex, Am. Maca. 


Wanted—Foreman for machine shop employing 
25 to 30 men; principal work hoisting engines, min- 
ing machinery and general repairing; a live man is 
wanted, one who is used to handling men and ma- 
chinery to the best advantage. Totheright mana 
permanent situation is offered; give references and 
state salary expected: corresponde nce strictly con- 
fidential. Address B. W. Cooper, Litchfield, DL 





+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head ai 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensn- 
ing week's issue. Answers addressed to our care will 
be forwarded 





Cheap 2d hd-lathes & planers. 8S. M. York, Cley’d,O, 

Best Steel Flue Scrapers. Kelley Co., Erie, ag 

Best Portable Forge, $12. Am. Tool Wks., Clev., 

Wanted—Specialties to build for the soathern 
trade. Bluefield Iron Works, Bluefield, W. 

Engines, special and gen. mach’y designe ‘i ‘a 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 

Special machinery designed and built. C. F 
Langston & Co., 70 N. 4th St., Philadelphia. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

For Sale—Patent 465,676. High Duty Attachment 
for Steam Pumps; 100,000,000 Duty. H.D., Am.Macn. 


Wanted—Specialties to build. Hardware line. 
Send 25c. for *‘Eureka Knife and Shears Sharpener.” 
Best in the world. W. A. Smith & Co., 227 Eddy St., 
Providence, R. I. 

A Bargain—Four horse-power Chandler Water 
Motor; best water motor made; been used about a 
year: cost $300; will sell for $150. Angier Chemical 
Co., Boston, Mass. 

Wanted—An energetic, practical man as partner 
and manager of a new engine company; must have 
experience in selling engines; cap’l required $30,000; 
give refs., age, etc. M. Ulrich, Florence, Mass. 

Wanted—Second-hand foot. power screw cutting 
lathe, in exchange for good second-hand safety 
bicycle, difference paid. Chancy Avery, Pleasant 
Lake, Ind. 

Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent, 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


For Sale—A size “*F”’ 45 inch diam. Colliau cupola. 
Has never been used, and is now ready to detiver 
complete with fire brick lining, base, frame, etc , all 
ready for use. Will makea very low figure. Ad- 
dress The Congdon Brake Shoe Co., 518 Phenix 
Building, Chicago, II]. 


Wanted an iron foundry willing to undertake 
the delivery of the iron parts for our Patent 
Schomburg Firing and inclined to represent our 
Technical Office for Firings. Address direct to 
fl. Schomburg & SShne, Berlin-Moabit, Germany. 





OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
MAKERS OF 


©: The FINEST STEEL | 


c ; 
oo Ye ‘vor TOOLS, DIES, MILLING CUTTERS, &C. 
Improved Screw Cutting 


New York. 
Foot and Power. LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & C0,, 105 Fulton St., New York, Gen'l Agents. 

















POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineerin They are 
the only books of the kind ever published in t is count 
and are so plain that any engineer or fireman can easi ly 
understand them. 

Descriptive Catalogue Mailed Free. 


EDWARD MEEKS, Publisher, 
No. 1012 Walnut St., PHILADELPHIA, PA, 





Machine Tools in Stock. 


ENCINE LATHES. 


78 in. swing, 9 ft. between centers Sellers 
38 do 7 ft. bed. New Fifield 
30 do do do do 
30 do 4 do do 
27 do 16 do do 
24 do 12 do do Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do Flather 
22 do 10 do New Pattern Fifield 
22 do 12. do do do 
22 do 3 2 do New Blaisdell 
22 do do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
18 do 1b do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in. wide, 42 in. high, 12 2 ft. long, 2 heads Gleason 
86 do 360 «do do Pease 
30 do 300 do do do 
30 do 20 do 8 do Whitcomb 
30 do 30 do x do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
223 do 22 do 6 do Flather 
SHAPERS. 
12, 16, 20 and 24 inch stroke Eberhardt 


15 and 24 inch stroke 

82 inch stroke with key-seating attach. 
UPRICHT DRILLS. 

20, 21 25, 28, 30 and 36 inch swing 

20, 23, 25, 28 ‘and 34 inch swing 

60 inc h swing Radial Drill 


HILL, CLARKE & CO., 


"156 OLIVER ST., BOSTON, MASS. 


Hendey 
Walcott 


Prentice 
Blaisdell 
Baush 





CUTS FASTER orvex ro. N EARTH 


pee EMERY WHEEL DRESSER 











ro Gets DULL.= “Sn 
SEND Fo Fo oR @ T.WRIGLEY 85 FiF TH Ave. 
C’RCULAR... 3.CHICAGO. U.S.A. 








FOR SALE. 
NEW AND SECOND-HAND 
METAL WORKING 


MACHINERY 


Send for list of same for immediate delivery. 
WANTED TO PURCHASE FOR CASH 


SECOND-HAND 


METAL 
WORKING MACHINERY. 


GEO. PLACE MACHINE 60., 


120 Broadway, New York. 


FINE TAPS, DIES, REAMERS, ETC.., 


LIGHTNING. AND GREEN "RIVER SCREW PLATES. 


"GREEN RIVER PAT. SPIRAL FLUTED. 





Tap Wrenches, Bolt Cutters, Hand and Power Drilling Machines, Punching Presses and Other Labor-Saving Tools. 
WILEY & RUSSELL MFG. CO., Greenfield, Mass. SEND FOR NEW CATALOGUE 


A 
A LONG FELT WANT SUPPLIED. 
PROTRACTED L NLL OLN 
A Power Hammer that is Controllable, 
Efficient and Durable. 





TAKES THE MINIMUM OF POWER AND 
GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 


THE HACKNEY HAMMER CoO. 
CLEVELAND, OHIO 





Jonnson Street, - 





How we the best results with ‘*R, MUSHET’S SeanAL 

STEEL.” eatly increase your speeds and feeds; then compar 

the work you turn off with that done by an other known §' I 
his will make the first cost of “* Mushet’s” look insignificant. 


B.M. JONES & CO., 


Sole Representatives in the United States. 


11 & 13 Oliver St., BOSTON, MASS. 


ee TEES. 
143 Liberty St., NEW YORK. 








ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOBN ST., N. ¥. 
WM. JESSOP & SONS, LD. 


FoR 
TOOLS, 
DRILLS, 
DIES, &c. 








SEND FOR CATALOQUE. 
STER MACHINE SCREW CO. 


= BMA Hdd dag qq ddy 
W WORCESTER. MASS. 





basa maa 


Manufacturers of set, Cap é 
Machine Screws, Studs, etc, 


TO LET. 


The Engine Works at Newburgh, N. Y., at 
resent occupied by Wm. Wright, is offered to let 
rom May Ist, 1892, 

The Property consists of 





MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 


with a full equipment of tools. 


The works are located in the heart of the 
city, 
port: ation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 





and convenient to railroad and river trans- | 


I] ACHINER 


| For Reducing and Pointing Wire, 


| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


| 
|] For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


SQFT GRAY IRON CASTINGS: 


From }\% 02. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAIGUA, N. Y. 

















The CHAPPELL CRIP PIPE WRENCH 





PAT.JULY 3.1 sag F 


Seit Adjusting, Perfect Grip, Instant Release, Easily 
Repaired. For further informat on address the mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 








This is the same as our } 
Drill capacity from 0 to 8-16. 


MILLIKEN & D’AMOUR, 


151 and 153 Cedar Street, 
FINE MACHINE WORK TO ORDER. 


SENSITIVE BENCH DRILL PRESS No. 4. 


No. 2, except it is smaller. 


New York City. 





FITCHBURG MACHINE WORKS, 


TCH ue ig npn 


METAL-WORKING MACHINES, 


FITCHBURC, 
"48-inch Planer. M ASS . 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., BOSTON, MASS. 
SEND FOR CIRCULAR. 


FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CO. * “cticisnii/sc"® 
BRIDGEPORT MACHINE 


Bont nalic 


BRIDGEPORT~ CONN~ 


SEND FOR 
CATALOCUE E. 
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“BERLIN IRON BRIDGE CO, 


The above illustration shows the construction of a Machine Shop built by us for The Link Belt Machinery 


Marcu 24, 1892] 


AMERICAN 


NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


SOW FILE CO 








FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 








Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


BURR K. FIELD, Vice-President. 
WILCOX, Treasurer. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. GEO. H. SAGE, Secretary. 


* bd —_ 
688 ee KI 








Co., at Chicago, Tl. The wings of the building are two stories high, but the central portion is 
only one story in height—this being controlled and served by a hydraulic traveling 
crane running the full length of the building. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





Send for Circular 
OF THE 


DUTTON TOOL GRINDER No. 5. 
PRICE, $14.30 COMPLETE. 
MONTGOMERY & CO., 
105 Fulton Street, 
New York. 





30 ar 42 inch n and 60 inch Pulley Lathes 


For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, anda variety of other work. 


Manufactured by 


The Henley Machine Tool Works, 
‘ RICHMOND, IND. 


Duplicate Circular mailed on application. 





FOR SALE. 


One No. 2 SIMPSON PATENT GEAR 
MOULDING MACHINE. Will make 
gears of all kinds, Spur, Bevel, Mortise, 


CATALOGUE of BOOKS 
ON Miter, or Worm Gears, from 20 inches 


STEAM, STEAM ENCINES, MACHINERY, ) ve . . » fc waa 
ccna Gan dase to 15 feet diameter. Machine is prae- 
tically new, and will be sold cheap. 


ENGINEERING. 
STILWELL & BIERCE MFG. CO., 





D. VAN NOSTRAND CO, Publishers, 





MACHINIST 









Rags PRICES OF g 


18 
LeCOUNT’S LIGHT STEEL DOG. 


No. INCH. PRICE, | No, INCH. PRICE | 
1 34 $ .35 Pre $1.10 
| 2 lo 35 | Small Set of 8—5.50 | 
| 3 . %4 1) 9 2% 1.40 
| 4 1 .60 ee ae 1.50 
5 14 pate H 8% 1.70 | 
6 1%.. 85 4 1.90 | 
7 ee 100 Full Set of 12 12.00 | 


Cc. W. LeCOUNT, South Norwalk, Conn. 


These goods are for sale by CHAS. CHURCHILL 


Cross St., 


& CO., L’t’d, 21 


London, England. 

















use of 


stone 


objectionable features common in 
Machine. 
does the work perfectly 
rig practically as simple as the old-fashioned grind- 
trough and much more 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 


Luana, Fauueowtn & Norton OF, 
WET EMERY GRINDER. 


Any 


amount of water easily 


applied without the 
Pump, Hose, Treadles, 


Cocks, or any of the 
this class of 
which is inexpensive, 
and quickly. The whole 


Truing Device, 


effective. Send for 


DETROIT, MICH, 








Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 44 in. 
T. Shriver & Co. Ironand Brass Founders, 
333 E. 56th St., N. Y. City. 


Seta ef Castings for Engine illustrated above. with ¢ am 
steel Shaft, Connecting Rod and Kock Shaft and Brass Be 
‘ngs, boxea and shipped on receipt of $29.00. Three have 
blue prints of working drawings extra 


BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS FOR GEARS. 








Book on Gears, - - ~ $1.50. 
INDEX PLATES. 
JOB GEAR CUTTING OF ALL KINDS. 


Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. Very 


small or large. Send tor Catalogue. 


THE ENGINEER’S HANDY-BOOK 


Containing a full explanation of the Steam-engine indi 
cator, and its use and advantages to Engineers and Steam 
Users. Also, Questions and Tables for Engineers who wish 
to qualify themselves for the United States Navy, Revenue 
Service, Mercantile Marine, or charge of the better class of 
stationary steam eng!nes, 

With Hlustrations. 
By STEPHEN ROPER, Engineer. 
Price, ee. Post Paid. 
of Ro} : Books mailed free to any 
ar ire SS 


EDWARD MEE ‘KS, Publisher, 
1012 Walnut Street, PHILADELPHIA, PA. 


VS & SONS, 





Descriptive Catalogue 










HOLYOKE, MASS. 


Manufacturers of 


POST, 


= 3 ITED 





Ph Radia Dri 








48 Pages, sent Cratis on application to 
23 Murray & 27 Warren Sts.. New York. ost Fee. OHIO. 








agg gniics: NewS yaaa ee 


BUFFALO | 





eee BUFFALO, N. Y. 


‘ 





ENGINES 


AND 


BOILERS 


FOR ANY SERVICE. 


PUMPS, HEATERS & INJECTORS. — aaa a 
COOKE & CO, |" 22 mronnean. sen st 


Monument Chambers King Wil liam St , London, E. C., 9 Magnes. 
163 & 165 WASHINGTON STREET,| oo Mer iiss 0" 8 


Special Facilities. for caedue out American and 
NEW YORK. 





CABLE .ADORESS. “RUNDLET, NEW YORK® 









Foreign Patents. We refer to well known men and 

establishments in the machine trades for whom we 

have done business. 

Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


Write for our new ‘Engine and Boiler” 
Mention this paper. 





catalogue. 


MECHANICS AND AND TOOL MAKERS 


Need 


Fine Tcols, 


and 


Good Tcols 


should he se- 
cured by a 


CHEST. 


We have all 
kinds of 


Tools and 
Tool Chests, 
F R ASS E & CoO., 


90-94 Park Row, New York. 
Write for List E of Tools. 











ROS BH’S 


Mechanical Drawing 
SELF-TAUCHT. 


Fourth Edition, thoroughly revised 
and corrected. 





RECENTLY PUBLISHED. 


Mechanical Drawing se Self-Taught ; Compris- 
ing Instructions in the Selection and Pre ‘paration of 
Drawing Instruments. Elementary Instruction in Prac- 
tical Mechanical Drawing: together with Examples in 
Simple Geometry and Klementary Mechanism, inelud- 
ing Screw Threads, Gear Wheels, Mechanical Motions, 
Engines and Boilers. By Joshua Rose, M. KE. Llus- 
trated by 33) engravings. Fourth edition, thoroughly 
revised and corrected. 8vo. 303 pages. Price..8%4.00 

BY THE SAME AUTHOR. 
Modern Steam Engines —An elementary trea- 
tise uponthe Steam Engine, written in plain language, 
for use in the workshop as well asin the drawing office; 
giving full explanations of the construction of Mod- 
ern Steam Engines, including diagrams showing 
their actual Operation; together with complete but 
simple explanations of the operations of various kinds 
of valves, valve motions, link motions, ete.. thereby 
enabling the ordinary engineer to clearly understand 
the principles involved in their construction and use, 
and to plot out their movements upon the drawing 


board. By Joshua Rose, M. E lllu strated by 422 en- 
gravings. In one volume, quarto, 321 pages. Price 
26.00 


The Compltete Practical Machinist.—Embrac- 
ing Lathe Work, Vise Work, Drills and Drilling, Taps 
and Dies, Hardening and ‘Tempering, the Making and 
Use of Tools, Tool Grinding, Marking Out Work, ete. 
By Joshua Rose, M. EK. Lilustrated by 356 engravings. 
Fifteenth Edition, thoroughly revised, and in great part 
rewritten. 12mo, 439 pages. “Price ‘ .. 82.50 


The slide Valve Practic nly E aniaiosd. Km 
bracing Simple and Complete’ Practical Demonstra- 
tions of the Operation of each element in a Slide 
Valve Movement. By Joshua Rose, M. KE. Illustrated 
by S engravings. 12mo. Price ................5- s1.00 

Steam Boilers. A Practical Treatise on Boiler 
Construction and Examination. For the Use of Practi- 
cal Boiler Makers, Boiler Users and Inspectors; and 
embracing in plain figures all the Calculations neces- 
saryin Designing and Classifying Steam Boilers. By 
Joshua Rose, M. KE. Illustrated by 73 engravings. 8vo 
ears. Price, ‘ ‘ s2.50 

 Mlustrated. cire ia urs, giving tks “Full sania sof con- 
sente of all the above works, sent free toany one who will 
apply. 

CPR The above or any 
postade, 
world, 


sent by mail, free of 
to any Address in ile 


of our Books 
at the publication prices, 


Qe Our new revised Descriptive Catalogue of Practical 
and Scientific Books, 88 pages, 8vo, and our Catalogue of 
Books on Steam and the Steam Engine, Mechanics, Ma- 
pv se and Dynamical Engineering, and other Cata- 
loques, the whol covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


HENRY CAREY BAIRD & CO, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
S10 Walnut St., Philade phia, Pa., U. S. A. 


—|WANTED—PATTERN MAKERS 


TO WRITE TO 


THE FOX MACHINE CO. 


FOR 8’ T SQUARE. 
See cut of “ TRIMMER ” in 
next week’s issue, 
Over 5,000 in Use, 
Write for Catalogue. 


BEWARE OF IMITATIONS. 
THE FOX MACHINE CO., 


325 N. Front Street, Grand Rapids, Mich. 


WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WoRTHINGTON 
88 LIBERTY STREET 
NEW YORK 
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CLEVELAND TWIST DRILL CO 


Established in 1874. 


CLEVELAND TWIST DRILL CO. scocseevstiinst:tinden on 


Corner Lake & Kirtland Sts., Cleveland, 0. 


100 & 102 Reade Street, New York 





“HOWE'S SPECIAL” 


TOOL STEEL. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


93 John St., New York. 127 Oliver 8t., Boston. 


FOR THE 


Finest Work 


ESTABLISHED 1859, 


228 Lake St., Chicago. 





ADA 
Automatic Bolt-Threading & 


“ threading head is made entirely 


springs ca 


circular and price list to 


ee Mfg. Co., 125 to 137 Rees 





=3 Ltd., 21 Cross Street, Finsbury, Lo 


MSs 
Nut Tapping Machine, 


Made In all Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in existence. The 


s, cases, bl: cks or die rings in or about the h 
separate I eads and Dies Furnished. Write for descriptive 


Agents for Greet Britain, CHARLES CHURCHILL & CO., 


of steel. No links, levers, 


St., Chicago, Ill, U. 8. A, 





ndon, E. C , England. 





oRAHAM TWIST DRILL AND CH 


SOLE MANUFA 


UCK CO., DETROIT, MICH., U. &. A. 


CTURERS oF 





GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere, 





HART’S 
ADJUSTABLE 
“DUPLEX” 
DIE STOCKS 


FOR PIPE. 
Send for Illus. Circular, 
HART MFG. CO., 
16 Wood Street, 

Cleveland, Ohio. 








Lathes, 
Planers, 
Jointers, 
Saw Benches, 
Band Saw, &c. 


Full Outfits. 
a PAL Clement Co. 


ee 880 Lyell Av. 
Rochester, N, Y. 















ADJUSTABLE 


POWER i 


NEW IMPROVEMENTS. 
Unsurpassed for Sheet Metal Work. 
WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 
MATERIALS OF THE BEST. 









Special Prices. Send for Circulars 


Springfield Mach, Tool Co. di c 


= ee 
SPRINGFIELD, OHIO, “=m 








The Moore & White Co, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The ‘‘ Moore & White ”’ 
Friction Clutches 


Cut-Off # Couplings. 


Send for Circulars. 


| EEC TEMPERED COPPER GO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE eager. ante ERIOTION Lee TAL EVER 
OF ED TO TH RAD 
PO... yoni A in Every — 


CLOUGH’S IMPROVED 
DUPLEX GEAR CUTTER. 


One Cutter cuts a Pitch from 
12 teeth toa Rack inclusive, of 
variable shape, made for either 
Involute or Epicycloidal form 
of tooth. Information and Cir- 
culars of R. M. CLOUGH, 

Tolland, Conn. 


O KEYS OR KEYSEATS 


ICHOLSON’S COMPRESSION 


SHAFT COUPLINGS. 
W. H, NICHOLSON & CO., - WILKES-BARRE, PA 

















® Hydraulic Machin 
ery a Specialty. 
TINIUS OLSEN & CO. 
MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 








BLA 


AUTOMA 





j Bicycle 8 pok e 
Heading Machine. 


KE & JOHNSON, 


WATERBURY, CONN. 


Builders of 
TIC LABOR-SAVING MACHINERY 





For working either Wire or Sheet Metal into 


any shape desired. 


PUNCHES AND DIES MADE TO ORDER. 





E. W. BLISS CO,, Ltd, 


NO. 1 ADAMS ST., Tendicl Ch. N.Y 


Operating alee the Works of the STILES & PARKER 
PRESS CO., Middletown, Conn. 


Presses, Punches, Drop Hammers, Shears, 
Dies and Special Machinery. 


CATALOGUE. 


SEND FOR SECTIONAL 








a — 
YA+4AGTHIA ~ \\N\F . 
Built in 10 Sizes, with throats 6 to 48 inches. 


Pat. KEY-SEAT 


UNIVERSAL 


SETTING GAUGE 


SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


g.wvice «co TWIST DRILL GAUGE 


. BOSTON, MASS. Sé 


Power Press 


Vertical 


-—OR— 
Inclined, 


For Cutting aud Forming 
SMALL ARTICLES OF 

™ Sheet Metal, Leather, 

Paper, Ete. 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 


PATENT 












THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FOR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


gTHE CANTON STEAM PUMP CoO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cuass. 
Discounts and Terms on Application. 





a 9 
OHIO 





Q/XieX 2/2 


10 x6X 12 





SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
Pumps, POWER Pumps, Etc., ETc. 


CYLINDER SICHT 
FEED CUPS. 












iz 
+ eens | 


Duplex Mine Pump. 


PATENT OILERS, 


Government Regulation mul 
H#POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


| fi EF. LONERGAN & 60., BRASS FOUNDERS AND gi] 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 


LIVE DRAFTSMEN 


Send stamp for Catalogue of best time and labor 
saving specialties. B. E. SAWYER, Athol, Mass. 


MACHINERY 











Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U. S. A. 





an 


“WOOD WORKERS. 


D. F. WALKER, 





Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
















FOR THE SAVING OF TIME eer aren 
—— 20 EAST CANALST., 
Send for Catalogue. Pattern Machinerya Specialty. ae” 20 C $ 
PHILA., PA. 








9 SAW TABLES 


CUT 


FOR 
WITH OUR a God PATTERN 
NO. 3 FLEETWOOD SAW MAKERS. 
Fitted for FOOT or STEAM Power. = 
A HANDY TOOL TO HAVE IN YOUR SHOP. ROYLE MACHINE 
Write for description and price to WORKS, 


PATERSON, N. J. 


TRUMP BROS. MACHINE CO. 





MANURACTURERS. THE PERKINS DRAW STROKE TRIMMER, 
WILMINGTON, DELAWARE.| «ui 42 Indispensable Too 
FOR SALE BY asin i pie 

CHAS. CHURCHILL & CO., Limited eee Serres 


t 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 


STOCKS, NEAVE & CO. 
Manchester, England. 


== The Almond Coupling 


A NEW quarter turn 
motion to replace 
-, quarter turn belts and 
+ bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street 
BROOKLY}), N. Y. 


Root’s Force Blast Rotary Blower. 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC 


No. 21 Cross Street, Finsbury, London, England. 











NOISEL ess 











Deposited in the v. S. $845,000.00. 


Policies ionned giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys 





SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 


Rowton: Samuelt\ppleton a Central street os ox cedar + 8 & F. M. ROOTS, Manufacturers, 
e ue 

Street CONNERSVILLE, IND. 
MIDDLE DEPARTMENT Tattnall Paulding, Res ident Adviser, ,r nmropy ’ 

ohn G. Hooven, Manager; John M. Ash, Jr., G eneral N \ TOWNSEND {Pl hot / 163 & 165 

‘Age nt os to Ne Walnut Street, Philadelphia eve ‘ avery 0 4d Us | 

CaiIcaGo: G Gilbert, 226 and 228 La Sal e Street. ’ mn o voy » fashington St.. 
8T. Louis F. "D ileaiaes Bro., 120 N. Third Street. ¢ COOKE W (()., \e ling Aots, \ NEW YORK. 








Plymouth & Jay Sts., - BROOKLYN, N. ¥- 








> 
AGENTS IN ALL THE PRINCIPAL CITIES, In Writing Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel-- Rapid Generation of Dry or Superheated Steam— Durability—Low Cost of Main- 
tenance— Ease of Transportation and General Efficiency are among the advantages 
possessed by the ‘“*Wharton-Harrison " form of boiler. 

Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4 H.P up 

state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond ng seg ad is guaran- 
teed to relieve the steam f all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 


St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 


Flexible Metallic Fillet 
; NG Le For Pattern Makers, 8 Sizes, 


H, WHITE, 44 N. 4th St.Phila,Pa, 


NEW YORK, N. Y. 
41 Dey Street. 


Me Lowe Gomes 


WITH ALL IMPROVEMENTS. 


ATLANTA, GA, 
9 No. Pryor Street. 















N EVERY RESPECT OF 
ANY BOILER. 


Send for Descrivtion and Information on Boilers, 


THE BRIDGEPORT BOILER WORES, 


BRIDCEPORT CONN. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 


Philadelphia. |) ori Bator nai ois 
Light Drill Presses. 
ELECTRIC MOTORS, 


Specially adapted for driv- : 
ing Machine ‘foo > 
Elevators, Pompe! Presses cm | 
other Machinery. 


ELECTRIC GENERA- 
TORS, 


For bey rene ol of Com- 
plete Power Plants 


PORTABLE F. J. SCHMITT & CO. 


DRILLING MACHINES,| Ay, Yai srrrmnseees” 
da MA BY Wey Ueyy ee 
Albert L. Colburn, “ebay PY My J y) 


No. 4 Wall Street, 
Ph k The TH 
INDEPENDENT, 
IC S COMBINATION, 


NEW HAVEN, CONN. 
Send for Catalogue. 
Strongest. Easiest to change. Best Finish. Reversible 
Jaws Coatagnen giving 5 changesincluding every possible 
































‘FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoobDcocK CLUTCH 
Simplest and bestin the world. Address 


| ALLENTOWN FOUNDRY & MACHINE CO., 8 | desired positio 
ALLENTOWN, PA. ee ATALOGUE 5 Mentewed, a0 sent free. Liberal 








ddre: 
THE NAT’L CHUCK MAN’F’G CO. * Mt. Vernon, N.Y. 


The HOPPES Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Scale in Boilers, 
Wi Using any kind of water. Hard Sheet Steel Troughs, 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


WM. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. ‘ Si 
9 The best non-conducting material — for {rade mark 
Steam Pipes and Boilers. Can be e 
removed and repeatedly reap plied. 
ITS PLASTIC MATURE moons AN ABSO- 
aa A Selon 
uw 9eR 
cove , and is therefore the OWRAPSaT. 


FOSSIL MEAL So. 2 p Coder ar Street, N.Y, 























McGRATH’S PATENT : 
Emery Grinding, Polishing _ 
and Buflng Machines, = 


Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond too! and chilled 
burr, and saving the time 
labor, and cutting away o 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
ConoeEs,N. Y. 








THE NATIONAL 


Feed-Water 


HEATER, 


aU CISL Fw 


FROM & LB. TO 600 LBS. CAPACITY 





RETORTS. STIRRERS. 
A brass coil Heater de- 
BOWLS. STOPPERS. livering water to the boil- 
er at 210° Fahrenheit. 
DIPPERS. COVERS. 


= 400,000 Horse power 
sold. 





Prices Low. 
Satisfaction 


BLACK LE»D CRUCIBLES 
MADE BY THE 
JOS. DIXON CRUCIBLE Co , JERSEY CITY, N. J. 
ARE THE STANDARD THE WORLD OVER, 
AND GUARANTEED THE BEST CRUCIBLES MADE. 


universal. 





MANUFACTURERS OF 


30 
SEND FOR ILLUSTRATED CATALOGUE. 36 


Diameter 


LATHE and DRILL j= 3 
CHUCKS." 


WESTCOTT CHUCK CO., lislt,ti 


INDEPENDENT CHUCKS. 
Jaws Reversible. 


Four Jaws, 
Capacity. | 





bginch 


13t¢ 





| 

. | 
82% “| 
| 





BOILER HEAD FLANGING MAGHING, 





mene Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable, 





JACOBCLARK, Mér., wisi", 


“THE HORTON LATHE CHUCK” 


Mere than 300 Sizes and Styles. 
Comprising 


Universal Chucks, 
Independent 
, Chucks, 


Combination Chucks, 


Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 
—oOR— 
CHAS. CHURCHILL & GO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 










NOTICE 


We have just added to our line of patent Face Plate Jaws an 8 inch. 
in stock three sizes —8 inch, 10 inch and 12 inch. 


We now carry 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CO., 


TIARTEORD, ICONN. 





CHUCKS 


Send for Coriogne and Dis- 
count. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CT. 








SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—Also, DRILL CHUCKS.— 
SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 





Send for CATALOGUE. 





“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 

Cylindrical 

} Grinding, 
Straight or taper; 

grinding Tools, 
Cutters, Ream- 

ers, &c. 


EMERY Grinding 
Machinery for 
all purposes 

a Specialty. 


wi Appleton Mfg. Co. 


30th & Thompson Stz., 
Philadelphia, Pa. 









PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 


Water Tool Grinder. 





™. 








PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories inthe U.S. It 
is warranted durable and true, Ask for it at your 
dealer’s. 


THED.E.WHITON MACHINE CO. 


No. 5 Oak St., New London, Conn. 
S.A. SMITH, 23 S, Canal St., Chicago, Western Agt. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket, 
together with all the 
advantages of the com- 
. mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 








to 
THE PRATT CHUCK CO., 
Clayville, N. Y., U. S. A. 









WANTED 

—— sell the 

atent or to 

get the FRANC Is DRILL CHUCK 
manufactured on royalty. It is 
self gripping simple in construc 
tion. and has great gripping 
power. A ¥% in. chuck will twist 


off a 15-32 in. drill. 


G.W. FRANCIS, 318 N,dth St., Reading, Pa, 


ALUMINUM. 


The Pittsburgh Red Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
party to the best in the market, at the 
owest rates obtuinable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-polsonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 























THE NATIONAL PIPE BENDING CO., 


NEW HAVEN, CONN, 


CALL FOR 


DIZIN'S BLACE LEAD CBUCIBLES, AND TARE No OTHER. 32 Hiver Street, 








Die Forging 


Press, 204, 206, 208 and 210 E. 43d St., NEW YORK. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Watson & Stillman, Mfrs. 





Hgydraulie VU Pachings. 
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PUTNAM MACHINE COMPANY, 


Fitchburg, 


MASS., U.S.A. 
ESTABLISHED 
1836. 


4 





BUILDERS OF 


METAL PLANERS 


MANUFACTURED 

From New and Original . Br camer 
Designs, Embodying ™ = > aa ee in vy Britain by 
Advanced and Patent & ———__x | ee res aes 


ated a = 21 Cross St., Finsbury, Lond« 
Improvements.  t(_—<y.U. 


In Sizes from 18 inch to 100 inch Square. 











TRASK MILLING MACHINE C0,, 


=) MANUFACTURERS OF 
| ae 


| CEAR CUTTERS, 
7 £ Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MASS. 


HEADQUARTERS IN ENGLAND 


For MACHINE TOOLS of the best known AMERICAN MANUFACTURERS. 


Now on Exhibit, and ready for delivery, the largest and most complete selection of AMERICAN 
MACHINERY and TOOLS in Great Britain, including 


LATHES, PLANERS, SHAPERS, MILLING MACHINES, PRESSES, GRINDING MACHINERY, 
also CHUCKS, DRILLS, ENGINEERS’ FINE TOOLS, ETC., ETC. 
CEHIARLES CHURCEHIILG & CO., Limited, 

21 Cross Street, FINSBURY, LONDON, E. C., and 6 Albert "st. +> BIRMINGHAM, 


GAGE pine WORKS, 


MANUFACTURET. 


Se MACHINE 
TOOLS. 


“| WATERFORD, 
wm. Ve 


Turret Drill Press. 


SIX SPINDLE. 
Drills from yy to 4 hole, 
speed from 250 to 2000 Rev. 
Suitable for a large variety 
of work and is operated with 
ease and rapidity. 
oi A SEND FOR CIRCULAR. 
> A.D. QUINT, Hartford, Ct. 












FOX & TURRET 


LATHES 
A SPECIALTY. 


LATHES “4 


NOVEL DESIGN, 
GISHOLT MACHINE CoO. 
Madison, Wis., U.S.A. 























AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical opera. 
‘L tion requiring high, even and controllable temper- 
ij ature. 


No. 80 Nassau Street, New York. 
KR. KING WEI’G COMPANY, 


A. 
ERIE, Ith and 12th Streets, JERSEY CITY, N. J. 
HEAVY IRON 


LIGHT CASTIN cs BRASS. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE ices ee 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. CORRESPONDENCE INVITED. 
THE STANDARD TOOL CO., Cleveland. Ohio. 


a ee ree TWh DRL 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


The INGERSOLL MILLING hal 4. 


ROCKFORD, ILLS. 


Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


A. FALKENAU, 


11th Street & Ridge Ave., Philadelphia, Ra. 











Write for 
CATALOGUE. 














22/4x22/’x60"’ 
Slab Milling 
Machine. 






Pat. Dec. 24, 1889: 











FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 
fomeeee | The Whipple 

B) & Armstrong 

1 Machine Go., 


V@9 Harriman, 
Tenn. 








BELLOWS 


Bean Merona 











MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed. 






ATALOG UE to 


Athol, Mass. 


\ BEVEL GEARS, 


as Cut Theoreticaily Correct. 
For particulars and estimates apply to 
; HUGO BILGRAM, 


MACHINIST, 
juccessor 


BRE HMER BROS., 
440 N ,12th St., Philadelphia, Pa 











COMBINATION CENTER DRILLS tnsnPenything’ else 


pon the purpose Size of shank 3-10 in Size of drills 1-8 in. 
and 3-32 in., or both enc +a auke. either 1-8 in. or 3-32 in. Sent 
yp to ‘any address in U.S. or Canada on receipt of price. 


$r'Sd per Doz. JOHN T. SLOCOMB & 00, P. 0. Box 1339, Providence, R. I. 








HIGHEST EFFICIENGY—SUPERIOR CONSTRUCTION. 









































NEW YORK STORE, Lg IMPROVED TOOL-ROOM LATHE. NO CHARGE 
B4 Cortlandt St. Ey FOR EXTRAS. 
cwcaco svone, agi ct = = Graduated Taper 
68 & 70S. Canal St. _ ny Attachment. 
PITTSBURGH STORE, ¥ Graduated  Com- 
Mkt. & Water Sts. a" pamiwee:) «= pound Rest. 
ST. Louie stone is — Cross 
= eed. 
028 W. 2a St. Automatic Stop. 
Gonven Gvone, Gear and Rod Feed. 
23 & 25 Purchase St Reverse in Apron. 
PHILADELPHIA OFFICE, getty, go sea Oy, Fine Step Cone. 
18 N. Tth St. CINCINNATI.DO, 7-5 Omar Large H 0 | | ow 
SAN FRANCISCO OFFICE, eat : Spindle. 
21 & 23 Fremont St. Cabinet Legs. 
LARGE RANGE FOR 
COVENTRY, ENGLAND. SCREW CUTTING 
Alfred Herbert. “ we aa Ya scticiennaenenentaaacceaae CEITTED. 
THE LODGE & DAVIS MACHINE TOOL co., CINC INN ACE, OHIO. 


Builders of IMPROVED STANDARD MACHINE TOOLS. 


COMPLETE MACHINE SHOP EQUIPMENTS. 


See Advertisement on Page 20. 














| 
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AND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


PLAIN 
MILLING 
| MACHINES 


: SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 























BORING AND 


TURNING 
MILLS, 


m 4,646 Ft. Swing. 


Hi. Bickford, 
Lake Village, 















Lathes, 
Planers, 
Drills, 
Slotters, 

7 y ORS. 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


2 BY 24 FLAT TURRET 



















Send for 
Catalogue. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U.S. A. 


Oe ee 





i) 








PATENTED. 


With New and Valuable Features. 


MADE ONLY BY THE 


RADFORD MILL CO. 


Sth & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





Manufacturers of 


Shaping Machines, 





















i 


== [SS = 


HES 








For Electrical 
Bs : and Experi- 
anal mental work. 
——— tae eee For Gunsmiths 
and Tool Makers. For General 
Machine Shop Work. 


High grade tools; elegant in design, superior in 
ronstruction, The best foot power lathes made, 
and quality considered the cheapest. Send for 
catalogue and prices. 


WwW. F. & JNO. BARNES CO. 


1995 Ruby Street, ROCKFORD, ILL. 


REMOVAL. 


Having just removed to 177, 179, 181 East Pearl Street 
this city, where, with more commodious quarters and 
facilities, we are in still better shape to manufacture our 

| specialty. 


CRANK AND GEARED SHAPERS. 
JNO. STEPTOE & CO., Cincinnati, 0. 


HURLBUT’S ! Patent Cut- 
ti 



























Sizes, 2’”, 3’’, 4’, 6’, 6”. 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass, 
Chas. Churchill & Co, Ltd 
__. Agents, 21 Cross St., London, 

England, 























, . : . \ 
MORSE TWIST DRILL AND MACHINE COMPANY, _ p SAUNDERS’ SONS 
alta . _ New Bed bo s 
manuteamarase of Morse Patent Straight-Lip Increase Twist Drills, yocdfora, 5B? MANUFACTURERS OF THE ORIGINAL 
ae c= reve §, NX. L. 

et aa SS |PIPE CUTTING & THREADING MACHINE, 

Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, = \ 

DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. PS : s : y 
ee S . 






Beware of Imitations. 7 
None genuine without our eZ 
Trade Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill usea specialty. 
SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 





vy 
FOR 

Substantial, Well Made, 

Low Price, Patented, 


20 Inch Drills, 


With latest improvements, Lever, 
} hn anaes or Wheel Feed, ad- 
dress 






























__e Sibley & Ware, 
a 4 SOUTH BEND - INDIANA. 
Price $8 > BARKER'S 
aero 2 CENTERGRINDING 
Base MACHINE. 


Manufactured by 
Wm. Barker & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 





EpIson GENERAL ELEc- 
TRIC COMPANY, 


. 
a ScHENECTADY, N. Y., 
ae Jan. 12, 1891. 

i. = J. E. Snyper, Esq., 

“2 17 Hermon St., 

a eo f Worcester, Mass. 
aia Dear Sir :—Your letter of 
0 | the 5th inst. came duly to 
ne hand. We are now using 


in our various establish- 
ments 60 of your drills, 
and are very well 
pleased with them. 


Yours very truly, 
JOHN KRUESI, 
Gen’l Manager. 














tl -2 ————— N.H. Be y PEF 
HM Worcester, Mass. Drilling Machines, ys = 
— — W.CLYOUNG & CO., Mitts Bolt Cutting Machines. | == 3 ppentice eros. Va | (CURTIS & 
‘ Engine Lathes, Hand Lathes, - Bes Lathes & Upright Drills. : 
4 FOOT POWER LATHES, SLIDE RESTS, ETC. oi Gress St, Finsbury, Londow Rese, [=> a a a 
- a™ riety of Drills manufac ip) 
i : oases 5 
“a g 
= 2 
: t =f % P 
: ® oe Semone re mempene, a ms = = 
Extra Heavy. Latest Design. All Modern Improvements. PP. BLAISDELL & C0, 3 rire cork ¥ 
4 anufacturers 0 a q HREADIN + 
a tniote? Fo @ MACHIN 
) LW. POND MACHINE CO., WORCESTER, MASS, | Qe Masini Tus Mh | =rtsnt-“eenta 
. . oT ; ® WORCESTER, MASS. ve 
eo «€ S 2 1 @ o «® % 
,eBe 0% %. 424% 8 4224.6 & Sb: 4 Bt 
2 o2.€%\S"* $\%\8 «3% BB e\F GE Fe Btt\t ed’ 
BO, 20E344%\ Ge $\t\ et Os & S\¢ Bara Zr*\4en? 
°c AS ~%*SE°R?A\LSSB\EIN SS BE es P\BSS4* PSAs lias BW’ 
0 OmPr-ee g* 4i%*% &B@ O24 4€E" B22a*% % 
a ek a de SE ek Se 2 oe 





The ‘‘Simplex’’ 


Glass- Tube Cutter. 










as 
+ ay 


SB sceg Ae Bees 


This simy little 
ili be found quite as effecti 
/ 


, 
eh , 
tts operation as any one of the 
umerous Glass-lube Cut- 
ie oo) ters costing five times t 
: 2, price its trifling 


price places tt u% 








. ° Of in the reach of 
2 a 5 
?. < a 7 er , WhO 
2 x % te 
“> “& such a 
ep, “2 ae tool, 
1d cr 
2 
Sy “, 8 
y S, 9 it 
- - Sells 
O NOT SEND US ANY at 
= POSTAGE STAMPS Sight 





MANUFACTURED BY 
PANCOAST & MAULE, Philada., U. S. A. 

















*‘*MASON REGULATOR CO., 


Boston: 


I received the PUMP PRESSURE REGULATOR 


ordered of you some time ago. 


It works first 


rate, and is the best thing of the kind I have 


ever used. 


Yours respectfully, 


WM. M. DAVIS, 


Engineer Racine Wagon & Carriage Co. 


Moral—Go thou and do likewise. 


Racine, Wis." 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LOMG & ALLSTATTER G0, 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, ‘Gate, Multiple Belt and Steam. Driven 


PUNCHES & SHEARS, 
















]corrivateicutonD synacuseny 3 


iB thtitbibitip titled 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 

= EVERY SCALE GUARANTEED. SEND FOR LIST. 

Sai diniias Uibiinien COFFIN & LEIGHTON, SYRACUSE, N. Y 


THE OPEN SIDE IRON PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


SANDY HILL, N. Y., Nov. 12, 1891. 
GENTLEMEN : The“ D” size Open Side Planer which we purcnased of you a year 
ago is working to our entire satisfaction. The work, in which the planer has been par- 
ticularly advantageous to us, is in planing the frames and bed-pieces of paper ma- 
chines, Although the weight of these parts is not great, they are bulky, and would 
require a very wide planer of the old style to do the 
work, The bed-pieces mentioned are iron slabs 12 
inches by 10 feet by 1 1-4 inches, which are to be planed 
on the top, and the ends butted off. With the old style 
laner to butt these off was a tedious job, but with our 
fittle * D? we strap the table full ot these pieces (ten 
or a dozen), and it sails along as merrily as though it 
were a 10 foot planer instead of a 36inch. In fact, there 
is no practic et limit to this class of work which can be 
ours ver’ 


done on te trul 
ANDY HILL IRON S BRASS WORKS, 





*ONSO[VIBD MON J0J PUGS 


“HIWWVH QINOIHSND YIMOd 
"S3ZIS OOf YSZAO 





















ACME MACHINERY CO. 


ELAND, OH 
gp a te ay 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. ag bon = oo 
Also SEPARATE HEADS and DIES. ae 


FIRST PREMIUM, CINCINNATI 













PAT, DEC. 5, 1882. 











| ‘soa. PassspTe BLOWS, a ONES 
PORTABLE TORE 


NAMATH DRILLS. 


ENERGY MFC, a aaa 
% ay 


PHILADELPHIA, 
MANUFACTURERS OF 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work, 
Will grind Lathe Centers true if sprang or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 


GRENFELL & ACCLES, L’T’D. 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 











































oN os 
NEW YORK, RCo, 
AND CHICAGO. 
Manufacturers of 
Drawing Materials, | 
Surveying Instru- 
ments, &c., 


Paragon Drowing Instruments, Extra and Best 
German Drawing Instruments, Paragon, Duplex, 








Quality, 
niver- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T-Squares, Drawing Boards, Standard Profile 


ac “section P. ™ peo. 
ple en anplication. apers. Catalogue to professional American Engineers (formerly of Hartford, Conn.) 


THE NATIONAL MACHINERY co. 


TIFFIN, OHI 
biihees E SENT ON APPLICATION. 
12 Sizes of National Bolt Cutters. 


6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers 
% Sizes and Styles of Bolt Headers. 
2 Sizes and Styles of Nut Machines. 
4 Sizes and Styles of Tap 
8 Sizes and Styles of Washer © Machines. 
8 Sizes and St}les of Spike Machines. 
2 Sizes of Car Link Machines. 
8 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete Outfits for Bolt Shops. 








Manufacturers of 











BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


-——-BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Shops 


Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 


Bridge Works, Etc., Ete. 








_ Cut 


THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 


Shops, Locomotive and Car Builders, etc. 


shows our WERTICAL MILLING MACHINE. 


for General Machine Shop and Locomotive Work. 








WYMAN & GORDON, 


WORCESTER, MASS. 














’UNCH 


{ 
/ANE 


ING 





SHEARING 
© BOILER MAKERS ROLLS. =! 


, hA . wale \- 
UUI Y MANUFACTURING 
. 


VILLE, S:" 





MACHIN 











RACTICAL 


DRAWING.” 


G. A. MEYER. 


This valuable series of 93 articles 


By J. 


| Order now before our stock | 


of papers 


“BQ ODERN LOCOMOTIVE 


is exhausted. 





having been concluded, copies of the 


American 


Machinist 


or single copies 5 cts. each, postpaid. 


containing 
them will be sent by mail to any address 
in the U.S., Canada or Mevico, for 


$4.65, 


| ADDRESS : 
American Machinist, 
96 FULTON ST., 
NEW YORK. 


CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any addres 
in the U_ S.,Canada or Mexico. for 85 
or single copies, 5 cts. each, postpaid. 








WINTERTON METAL POLISH. 





per, 


Best polish and quick- 
est cleaner known for 
HOT or COLD Brass. Cop- 
or fin- 
ished Iron and Steel. 
Samples jree. 
W.W.CALLERY 4&CO., 

86th & BUTLER STREET, 


Nickel, &e., 


Try it. 


PITTSBURGH, PA, 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


Flat Bar Gauge. 
JAS, A. TAYLOR & CO 


KEY SEATERS 











If you buy a KEY-WAY CUTTER 


without a KEY-MAKING ATTACHMEN? 


i THE MORTO 


sey Way Cutter is the only ma- 
chine on the market 
that will cut a Key- 
Way and make a Key 
to fitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
“The Key- maker is a 
wonderful attachment, makin 
eys faster than aman can cu 
off the steel forit. The Key- 
Wa Taster does a piece of 
n fifteen minutes . 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varyin 
inches to five feet, and cuttin; 


six inches wide.s MORTON MFG. CO., 


You will make a 
mistake that will 
cost you 
money. 








lows: 


from the smallest 


F ormerly of Romzo, Micu. 


Light- 
ning 


from six 
ey-ways to 
Muskegon, Mich. 





Portable and Stationary. 


Rack-Cutting Attachment 
Eey-Making Machines. 


Giant Key-Seater Co. 


EAST SAGINAW, MICH. 


April 25, 1891. Weare very 
much pleased with it, and 
think it the best machine on 
market for supe and 

ective work. DAVIS 
COWGILD IRON WORKS 
Omaha, Neb. 


THE ERIE KEY. SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CO.,: 
302 Peach h St., 



















Pawling 
& 
Harnischfeger 


Milwaukee, Wis 





Pit Lathes. 








with 


Box 683. 


GOODRICH’S. 
PACKING EXTRACTOR 


For quickly removin: ~ he an. 
4 of Packin if with stu my 
| or gold without injuring the 
or bo 


May be i in connection 


either Hemp or 


Metallic Packing. 
For further information address 
ADDISON COODRICH, 
ASTORIA, OREGON. 











The cut represents 







e ™ our Stationary and 
> Horizontal a Portable Key-Seat 
< =< as Machine, which 
> a and fully meets all the 

2 men of a 

- orl 6 machine shop — are furnish 

ools. &4 ed wah -, two or wanee, Ashore 

¢ as desired, to cut an of key 

Column Be seat tip to’? 1-2 inches wide. 

Facin no 115-16inches Arbor work 
g in al bores from 1 15-i6 

Lathes. inches to 3 inches diamet« 


lon, 
27-16 inches Arbor Works in all Ram 5 from 2 7-16 inches t 





Truck 6 inches diameter, and cuts seats 16 inches long 
* 47-16 inches Arbor works in all bores from T 7-16 inches t 
Wh 
eel Id ine hes diame te Tr, and fute seats 26 inehes long. : On 
i th ag attachment for the purpose, seats can cu 
Grinders. holes as small as 1 inch diameter, by one passage of the cutter 
Boring If the work is heavy and too large to be placed on machine 
Bars &o it can be detached from stand and used as portable machine 
’ ° 
Electric, 
Pcs > ay: 
ranes. [- Simpson's Centrifugal 


Steam Separator. 


For ny plying Clean and Dry Steam 
ngines, Dry Houses, etc. 

Bi Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads cause# 
the water to be thrown by centrifu 
gal force against the outer walls 
while the dry steam goes throug! 
the smali holes to center of pipe 
Steam can enter at A or B, as con 
venience may require; also used i! 
conveying steam long ‘distances, ts 
Steam Hammers, Dry Houses a 
ter Gas Generators, and for ail he 
poses where Dry Steam is necessary 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ABTHUR. Selling Agent, 18 Cortlandt 8t., N. Y. 












ol cuts seats 12 inches 









SORE Bp ak Nec 











MOMMA Be 
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_ BUCKEYE AUTGMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 

Simple, Compound and Triple- Expausi lon Engines. 

: HIGH-PRESSURE BOILERS. 

: Complete Steam Power Plants of Highest Attain- 

able Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0. 
oF on No. 10 Telephon Buildi New York City. 
NY SALES AGEN ri) ele eae u ng, New Yor 

A, Fe ATUNTING, John Hancock Bld’g, Boston, Mass. W. ROB NSON, 97 Lay oy St, . oe Dl. 
ROPINSON & CARY COMPANY, St. Paul, Minn. A. I FISH. No. 61 First St., San ‘rancisco, Cal. 

A. %. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 

KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
ie “icensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 


[BUCKET® GRAVITATING RETURN STEAM 


ALSO MANUFACTURERS OF ~ 


BOILER PURIFIERS., 
"RENEWABLE SEAT VALVES., 
; “PUMP GOVERNORS. (is 
i.» STEAM PUMPS, *° | 
SEND DUPLEX WATER FILTERS.,, 


cuars. ALBANY STEAM TRAP CO. ALBANY N.Y. 


Gircurars. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d ie Wainut Sts., aaa ony 


Branch Office w York poeney, 
151 wonres Btn CHICAGO. 8 Vesey St., 





= 


mS 3 
ii 


Ga 








THE 


LACKAWANNA 
GREASE CUP 


Has a wide Teputation as the 

CLEANEST, OST EFFECT- 

IVE, and MOST ECONOM- 

NY ICAL device on the market 

for bad lubrication of machinery 
gs. ? 


N 
N 


) Liberal Discount to the Trade, 


4 N 
—h —MANUFACTURED BY— 





SCRANTON, PA. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 








Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


ENGINEERING CO 
NICETOWN 
PHILA. 
49 DEY ST. 
NEW YORV 


THE TWIG IMPROVED, AUTOMATIC, ENGINE Freight 
Elevators, 


} Manufactured by 
> SEE ee 
Steam and hydraulic, com- 
pletely equipped; or 
iron work only. 

















Seno for price before pur- 
chasing e.sewhere. 














Pt AT A EXPERIMENTAL 
Ae) T FACILITIES IN CHICAGO > Tawe & eT 
NATIONAL MACHINE WORKS 35 $* CANAL S* CHICAGO ILL Tue Lane & Bopiey Co., 
CINCINNATI, O. 
ALL THE 
STARRETT’S 





MACHINE TOOLS 


NOW UNSOLD IN THE 


Engine and Pump Works| |" 


Must be moved at once, and will be 
closed out low for cash. 


PINE TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 

L.S. STARKETT, Athol, Mass., U.S.A. 


Loubou Acents : Chas. Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 









ENGIN E LATHES—30 in.x15 ft., 27 in. x12 ft., 
1n.x10 ft., 22 in.x10 ft.. 20 in.x8- 10-12 ft., 17 in. 
'ft., 16 in.x 6-8 ft.,14in.x6ft. Standard makes, 

. M dern style, complete. 

PLAN ERS—30 in.x8 ft. Pratt & Whitney. 














SIDE DRILLING AND BORING MA- 
( HEN ES—Heavy pattern for drilling and 
ring Engine frames, Bed plates, Cylinders, 

' ‘heels, &c. Tables 4x10 ft. arsed 4x14 ft. 

} PR IGHT DRILLS— 20, 24 in. Complete. 

: {DIAL DRILL-—3 ft. arm. pieery pattern. 

RAINERD STANDARD UNIVERSAL 

MILLING MACHINES—Nos. 2 and 4, 

’ with Universal Heads, Vise Chucks one Arbors. 

ONES & AMSON, SCREW MA- 

< HINES—No. 8, 38 hole, No. 8, vie hole, 

» Ady 24. Clutch Gears, Chasing Bars, Auto. 

‘. Peed to Turrets and Tools comple te. 

LOTTER, 8 IN. STROK With Auto- 
matic Feeds, complete. 


Send for Complete List. 
J . J . McCA B E, 


E. P. BULLARD’S | 08 Cortlandt Street, 
NEW YORK. 


Y. Mach’y Warerooms. 


SWIVEL BASE. 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 





be used, and equally 
good for special or 
regular bench work. 
= Send for catalogue 

of full line of the 
most improved de- 
signed, and best fin- 
ished machinists’ and 
plumbers’ vises and 
small tools. 


HOLLANDS MFC. CO., 


ERIE, PA. 











where chucks cannot] #. 




















" MANUF ae dos A ER a 3 
OF IMPROVED -= A 


CORLISS, STEAM ENGINES f 


~ IN FULL VARIETy~ 
Contracts _—_—" 
TAKEN FOR Lomecete Poy, 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING © 
MACHINERY. & 


Send for Special Circular. 














Fal SONI Builders, 


WAYNESBORO, PA. 





















= wd A GENUINE « “CORLISS.” 


SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA. 








SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


ALSO BUILDERS OF 


BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL Pumps 
BOILERS, TANKS, ETC. 


@rliss Engines, 


ni Dritis 
Ff Danow? eee. 


| le FRICTION 


CHICAGO OFFICE: 
353 ROOKERY. 











WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty, 
OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 

Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA. 





Air Compressors with Com- 
pound Air Cylinders, and Com- 
pound Steam Cylinders with 
Meyer or Corliss Valves, 


2 Rand Drill Co., 
, 23 Park Place, 
NEW YORK, U.S.A. 





Compressors, 


sruvieusce - STEAMENGINES 
. 12 to 100 Horse Power 
+ 


ig Every Engine ~@ Adapted to Heavy, 
tested under Z Continuous Work. 





Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO, 
CONSULTING ano 
MECHANICAL ENGINEERS 





full 2 SUITARLE J so EW h 
“a Tubular & Firebox 95 L mo — c 
BOl LERS 7. he) an ah hed ati mt 


“i on bend | poe ee power gained. Runs with same 


economy as engine 
Adapted to all kinds of En- 
gines. Send for Circular. 


PHOENIX TRON WORKS co. 


MEADVILLE, PA. 
New York, {5 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 
Horizontal Tubular and Manning Vertical Boilers, 


BALL ENGINE. 











fy inon vnis’ bat 


THE IMPROVED 








Is superior in DESIGN, 
aS SULT OY FINISH and, WORKMAN: 
SHIP. n SGULATIO)D 
The Ball & Wood Co. and ECONOMY it has no 
OFFICE equal. Built with new 
. tools from new patterns 
15 Cortlandt Street, and after long experience, 
it marks the latest step in 

NEW YORK. steam engineering. 
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Providence, R. I., March 24, 1892. 


We have recently published a book entitled 
“FORMULAS IN GEARING,” which supplements our 
“‘Practical Treatise on Gearing” and furnishes sim- 
ple formulas for solving the problems that occur in 
making gears. 


Price, including postage, $2. 


BROWN & SHARPE MFc. Co. 





MACHINE TOOLS ON EXHIBITION AT 


2S South Canal Street, 


S. A. SMITH, Agent. 


Dol Siam Pans 


Chicago. 



















= Sram, 
COPYRIGHT 1883 BY ——. 
THE GORDON & MAXWELL CO. 


T* GORDON STEAM PUMP CO, 


HAMILTON, OHIO. 


Water Works Machinery. 


= ——— 















BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
PITTSBURGH, Lewis Biock. . 
CHICAGO, Pheuix Building. 










‘‘ Here is a valve just as good as the Genuine Jenkins Bros. and costs you less money.” 


This is the war cry of the imitators and their friends. In answer to this cry we will drag 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT. 


A FAIR OFFER. 


If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 


Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 
woney will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 








STAMFORD CONN 
g NEW YORK CHICAGO PHILA. BOSTON 


~~ 


: — (., THE YALE & TOWNE MFG 352 
FAN ES, 


le 


IMPROVED 16-INCH TOOL ROOM LATHE, 
CIVEN AWAY. VALUE $450.00. 


We will on July 1st, 1892, present one of the above magnificent Lathes, com- 
plete with all extra attachments, to the party sending us before that 


date, advance information leading to the sale or sales of the 
greatest number of our IMPROVED MACHINE TOOLS. 


Up to the time of receiving the information, it must not have appeared in any pub- 
lication, or in any of the advance information agencies. All communications will be 
regarded as as Mey 

Should the same information be forwarded by two or more parties, the one reach- 
ing us first will be entitled to the credit. 

















Communications can be addressed to the Works or to our Stores, where the Tool | Ra 


Room J.athes will be on exhibition. 


THE LODGE & DAVIS MACHINE TOOL CO. 


G2"’See advertisement, page 16. 


GOULD & EBERHARDT 


NEWARK, N, J., U. S. A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 

Double Triple Quick ‘‘ Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS. 


Write for Circulars. 





oe 
“4 


— 


‘ 
ae iss 





Drill Press with Automatic Tapping At- 
tachment and Compound Table. 








The PRATT & WHITNEY CO., Hartford, Conn. 


—— MANUFAC TURE—— 


DROP HAMMERS, 


Punching and Trimming Presses, Forging and 
Trimming Dies. 


Die-Sinking Machines, Hand Bolt Heading Machine: 
ROLL GROOVING MACHINES FOR FLOUR MILL USE. 


Spiral Shear Punches, Solid Adjustable ani 
Opening Die Bolt Cutters. 


Description and Prices Furnished on Application. 


THE BILLINGS & SPENCER CO, 


HARTFORD, CONN., U. S. A., 


MANUFACTURERS OF 


C & MACHINISTS’ CLAMPS. 


C Clamps, in 5 Sizes, with Openings 
114, 244, 34, 414, 6% inches. 


Machinists’ Clamps, in 4 Sizes, with Openings 
114, 2%, 334, 414 inches. 


Drop Forgings of Bronze, Copper, Iron and Steel 
: OF ALL DESCRIPTIONS. 
London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 






















- WARNER & . wane 
i: gy APN, MARTEL MOG, 


MACHINISTS’ 


Machine Tools 


FOR 


lronzBrass 
Work. 


~~ Send for 
— Tilustrated 
Catalogue. 


TOOLS AND SUPPLIES. 












The Celebrated 
F. £. REED 








111-113 LIBERTY ST., NEW YORE. 


We carry the largest 1 line of Tools and Supplies in the City. 





LaTHEs| fia 


FROM 17 to 50 IN. SWING. 


NE 


MANUFACTURER OF 


on application. 


GEO. W. FIFIELD, 
Lowell, Mass., U. S. A. 


ENGI 


Cuts, Photographs and Prices furnished] | 








Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 


| W. P. DAVIS, 


J. M. ALLEN, PREsmpent. 

Wa. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp Vicr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 











ALOGUE AND GEAR BOOK, 
By GRANT, for 1892. 
Contains much information and is valuable. 
Price, with coupon good in trade, 15 cents. 
Free to any business concern or foreman. 


CEO. B. GRANT, Lexington, Mass. 


SPUR CEARED 


Rochester, N. Y. 
AND 


LANERS.-. 2 


MANUFACTURED BY ae 


The G. A. GRAY CO., ‘ 


479 Sycamore St., CINCINNATI, 0. 



















| 
| 
| 

















MANUFACTURERS OF 


\ (a CHINE Co: 
MACH sets. MACHINE TOOL 


J.M.CARPENTER | 


TORRINGTON: CONN, 


CHAS CHURCHILL& Co.,LTD, AGTS 


¢ 21 CRossSt., Finsaury, LONDON, ENG 


THE 
HENDEY 











Manutacturer 


Tost 


PAWTUCKET.R. 1. 





